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Figure 1- 1.3 km CAPPI from McGill radar station (MRO, 2006) 
 


























Table 3- Error associated with hourly radar accumulations over a 100 km2 area at 120 





























































Figure 3- Reflectivity from a vertically-pointed radar (MRO, 2006) 
 




























Table 4- Distance (km) over which precipitation must extend to give an attenuation of 
10dB (WMO, 2004) 
Rate of rainfall (mm/hr) 
Band  Wavelength (m) 
1.0  5.0  10.0  50.0  100.0 
S  0.1  33000  6600  3300  600  300 
C  0.057  4500  690  310  47  21 
X  0.032  1350  164  66  8  3.2 
 
















































































Figure 4- J.S. Marshall Radar 
Observatory (Infoscan, 2006)
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Figure 6- Comparison of each radar product for June 15th, 2002 at 22:00 (Bellon et al., 
2006) 
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Figure 8- Meteorological stations of the Montreal Mesonet (Mésonet Montréal, 2006) 
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Figure 9- Topographic map of study area with basin outlines 
  41














02LB008  Bearbrook near Bourget  440  45.4269 N  75.1533 W 
02LB006  Castor River at Russell  433  45.2619 N  75.3444 W 
02LB005  South Nation River near Plantagenet  3810  45.5175 N  74.9789 W 
02LB007  South Nation River at Spencerville  246  44.8422 N  75.5439 W 
02MC026  Beaudette River near Glen Nevis  124  45.2742 N  74.4936 W 
02MC028  Delisle River near Alexandria  85.4  45.3269 N  74.6442 W 
02MC030  South Raisin River near Cornwall  25.8  45.0514 N  74.7736 W 
02MC001  Raisin River near Williamstown  404  45.3175 N  74.6014 W 
  42
South Nation River near Plantagenet
Bearbrook near Bourget
Castor River at Russell
South Nation River at Spencerville
Delisle River near Alexandria
Beaudette River near Glen Nevis
Raisin River near Williamstown








Precipitation Station w/ weighing gauge
Hydrometric Station
 
Figure 10- Eastern Ontario study region
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Bearbrook near Bourget  0  1  28  38  1  30  3  0 
Castor River at Russell  0  1  15  51  1  28  4  0 
South Nation River near Plantagenet  0  1  21  50  2  23  4  0 
South Nation River at Spencerville  0  1  16  13  0  51  19  0 
Beaudette River near Glen Nevis  0  2  44  11  0  39  3  0 
Delisle River near Alexandria  0  0  67  7  0  26  0  0 
South Raisin River near Cornwall  2  1  2  63  3  29  0  0 




































du Nord River near Saint-Agathe
du Nord River, above St-Jérôme
L’Assomption River
at Joliette




Precipitation Station w/ weighing gauge
Hydrometric Station
 
Figure 11- Quebec, north of the St. Lawrence River, study region
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02LC008  Rivière du Nord at Saint‐Jérôme  1170  45.7931 N  74.0128 W 
02LC021  Rivière du Nord near Saint‐Agathe  311  46.0458 N  74.2528 W 
02LC029  Rivière Rouge  5460  45.7364 N  74.6897 W 
02LD005  Rivière de la Petite Nation near Ripon  1330  45.7917 N  75.0914 W 
02OB008  Rivière de l’Assomption at Joliette  1340  46.0103 N  73.4275 W 
02OB037  Rivière de l’Achigan at L’Epiphanie  647  45.8464 N  73.4931 W 
 
Table 8- Quebec, north of the St. Lawrence River: percent land cover of area drained 



















































Rivière du Nord at Saint‐Jérôme  0  0  76  2  0  17  5  0 
Rivière du Nord near Saint‐Agathe  0  0  72  1  0  17  8  2 
Rivière Rouge  0  0  67  1  0  25  5  2 
Rivière de la Petite Nation near Ripon  0  0  63  1  0  23  7  6 
Rivière de l’Assomption at Joliette  0  0  71  6  1  17  5  0 















Figure 12- Hydraulic control structure in Quebec, north of the St. Lawrence River 
 





































Table 9- Quebec, south of the St. Lawrence River, hydrometric station details 





02OA054  Chateauguay River   2490  45.36667 W  73.75 N 
02OA057  English River  643  45.16667 W  73.84 N 
02OG019  Noire River  1490  45.48333 W  72.9 N 
 
Table 10- Quebec, south of the St. Lawrence River: percent land cover of area drained 



















































Chateauguay River   0  1  36  19  6  39  0  0 
English River  0  0  39  21  2  38  0  0 






Noire RiverMcGill Radar Station
R
Precipitation Station
Precipitation Station w/ weighing gauge
Hydrometric Station
 
Figure 13- Quebec, south of the St. Lawrence River, study region
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Missisquoi River near North Troy
Missisquoi River near East Berkshire
Missisquoi River at Swanton
Great Chazy River at Perry Mills
Lamoille River at Johnson
Lamoille River at East Georgia
Winooski River at Montpelier
Dog River at Northfield Falls
Little River near Waterbury
Mad River near Moretown
Winooski River near Essex Junction
Laplatte River at Shelburne Falls
Little Otter Creek at Ferrisburg
New Haven River at 
Brooksville Nr Middlebury
Otter Creek at Middlebury
Otter Creek at Center Rutland
Ausable River near Au Sable Forks
Putnam Creek east of Crown Point Center
Lake George at Rogers Rock 
Poultney River below Fair Haven




Saranac River at Plattsburgh
 
Figure 14- Lake Champlain study region
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04271500  Great Chazy River at Perry Mills NY  629  45.000 N  73.501 W 
04273500  Saranac River at Plattsburgh NY  1575  44.682 N  73.472 W 
04275500  Ausable River near Au Sable Forks NY  1155  44.451 N  73.643 W 
04276842  Putnam Creek east of Crown Point Center, NY  134   43.943 N  73.464 W 
04278000  Lake George at Rogers Rock NY  603   43.808 N  73.458 W 
04280000  Poultney River below Fair Haven, VT  484   43.620 N  73.317 N 
04280450  Mettawee River near Middle Granville, NY  433   43.440 N  73.290 N 
0428200  Otter Creek at Center Rutland, VT  795   43.610 N  73.017 N 
04282500  Otter Creek at Middlebury, VT  1627  43.870 N  73.200 N 
04282525  New Haven River at Brooksville Nr Middlebury, VT  298  44.062 N  73.171 W 
04282650  Little Otter Creek at Ferrisburg, VT  148  44.170 N  73.240 W 
04282795  Laplatte River at Shelburne Falls, VT.  116  44.370 N  73.217 W 
04286000  Winooski River at Montpelier, VT  1028  44.256 N  72.593 W 
04287000  Dog River at Northfield Falls, VT  197  44.183 N  72.641 W 
04288000  Mad River near Moretown, VT  360  44.277 N  72.743 W 
04289000  Little River near Waterbury, VT  287  44.370 N  72.770 W 
04290500  Winooski River near Essex Junction, VT  2704  44.479 N  73.139 W 
04292000  Lamoille River at Johnson, VT  803  44.623 N  72.677 W 
04292500  Lamoille River at East Georgia, VT  1777  44.679 N  73.073 W 
04293000  Missisquoi River near North Troy, VT  339  44.973 N  72.386 W 
04293500  Missisquoi River near East Berkshire, VT  1241  44.960 N  72.697 W 
























































Great Chazy River at Perry Mills NY  0  1  36  4  0  59  0  0 
Saranac River at Plattsburgh NY  0  9  28  2  0  60  0  0 
Ausable River near Au Sable Forks NY  0  3  19  0  0  77  0  0 
Putnam Creek east of Crown Point  0  3  13  0  0  84  0  0 
Lake George at Rogers Rock NY  0  13  27  0  0  60  0  0 
Poultney River below Fair Haven, VT  0  2  22  6  0  69  0  0 
Mettawee River near Middle Granville,  0  2  43  6  0  49  0  0 
Otter Creek at Center Rutland, VT  1  0  39  5  1  55  0  0 
Otter Creek at Middlebury, VT  0  1  27  17  1  54  0  0 
New Haven River at Brooksville Nr  0  0  34  14  0  52  0  0 
Little Otter Creek at Ferrisburg, VT  0  0  5  58  0  37  0  0 
Laplatte River at Shelburne Falls, VT.  0  1  11  46  0  43  0  0 
Winooski River at Montpelier, VT  0  1  36  4  0  58  0  0 
Dog River at Northfield Falls, VT  0  0  26  1  0  74  0  0 
Mad River near Moretown, VT  0  0  24  0  0  76  0  0 
Little River near Waterbury, VT  0  1  43  2  0  54  0  0 
Winooski River near Essex Junction, VT  0  0  27  8  1  64  0  0 
Lamoille River at Johnson, VT  0  1  37  2  0  60  0  0 
Lamoille River at East Georgia, VT  0  0  51  2  0  47  0  0 
Missisquoi River near North Troy, VT  0  0  55  1  0  44  0  0 
Missisquoi River near East Berkshire,  0  0  46  9  0  45  0  0 































































































































Montreal, Quebec  YUL  45.4667 N  73.7500 W 
Quebec City, Quebec  YQB  46.8000 N  71.3833 W 
Maniwaki, Quebec  WMJ  46.2600 N  76.000 W 
Sherbrooke, Quebec  YSC  45.4333 N  71.6833 W 
Trois Rivières, Quebec  WTY  46.3500 N  72.6833 W 
Shawinigan, Quebec  XSH  46.5667 N  72.7333 W 
Petawawa, Ontario  YWA  45.9500 N  77.3167 W 
Varennes, Quebec  WHM  45.7167 N  73.3833 W 
St. Hubert, Quebec  YHU  45.5167 N  73.4167 W 
Nicolet, Quebec  WNQ  46.2333 N  72.6500 W 
La Tuque, Quebec  WDQ  47.4167 N  72.7833 W 
Kingston, Ontario  YGK  44.2167 N  76.6000 W 
Ottawa, Ontario  YOW  45.3167 N  75.6667 W 
Syracuse, New York  KSYR  43.1167 N  76.1000 W 
Glens Falls, New York  KGFL  43.3333 N  73.6167 W 
Ogdensburg, New York  KOGS  44.6833 N  75.4000 W 
Plattsburgh, New York  KPLB  44.6833 N  73.5167 W 
Saranac L, New York  KSLK  44.3833 N  74.2000 W 
Utica, New York  KUCA  43.1500 N  75.3833 W 
Burlington, Vermont  KBTV  44.4667 N  73.1500 W 
Rutland, Vermont  KRUT  43.5333 N  72.9500 W 
Montpelier, Vermont  KMPV  44.2000 N  72.5833 W 
Berlin, New Hampshire  KBML  44.5833 N  71.1833 W 
Lebanon, New Hampshire  KLEB  43.6333 N  72.3000 W 


































































































7.1.7 Lakes and Control Structures 
Lake operating rules were added for some of the larger lakes in Quebec, north of the St. 
Lawrence River, where major lakes along the channels dampen flows. 

































































































































































































































































































































































= 1   [13] 















































Table 16- December 1st 2002 to March 31st 2003: Precipitation comparison with 
observed runoff 
  Cumulative Precipitation (mm) 




Bearbrook   66 74 69 59 115 
Castor  River  63 78 73 27 141 
SNR near Plantagenet  71 99 89 90 79 
SNR at Spencerville  62 107 86 0 116 
Beaudette River   101 114 105 121 127 
Delisle River   91 116 106 120 131 
S. Raisin River   93 136 121 129 n/a 




Table 17- January 1st 2004 to March 31st 2004: Precipitation comparison with observed 
runoff 
  Cumulative Precipitation (mm) 




Bearbrook   74 88 84 82 287 
Castor River  70 84 77 84 192 
SNR near Plantagenet  66 87 80 82 96 
SNR at Spencerville  70 74 71 80 131 
Beaudette River   55 84 75 75 176 
Delisle River   61 85 77 77 184 
S. Raisin River   62 91 83 93 n/a 
Raisin River   64 89 81 84 153 
 
Table 18- December 1st 2004 to March 31st 2005: Precipitation comparison with 
observed runoff 
  Cumulative Precipitation (mm) 




Bearbrook   118 100 83 98 182 
Castor River  122 103 84 104 409 
SNR near Plantagenet  111 112 92 109 97 
SNR at Spencerville  125 85 76 100 155 
Beaudette River   112 116 91 107 183 
Delisle River   112 122 98 112 20 
S. Raisin River   114 130 104 121 n/a 























































































































































































































































Figure 16- Drainage area vs. Nash-Sutcliffe coefficient, calibration period 
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Table 19- Comparison of precipitation and runoff generated by gauge and C2 radar, 
June 1st to June 10th 2004 
  Cumulative Precipitation (mm)  Calculated Runoff (mm) 




Chateauguay  33 32 1 11 4 7 14 
English  37 36 1 15 2 13 15 



















































































Figure 20- Change in forecasted streamflow using radar data with change in 
antecedent conditions 
 















































South Nation River at Plantagenet
Bearbrook at Bourget
Castor River at Russell
South Nation River at Spencerville
 
































































































































































































































































































































































































02LB008  Bearbrook near Bourget  112  440  470  6.82 
02LB006  Castor River at Russell  125  433  439  1.39 
02LB005  South Nation River near Plantagenet  107  3810  3929  312 
02LB007  South Nation River at Spencerville  152  246  259  5.28 
02MC026  Beaudette River near Glen Nevis  66  124  130  4.84 
02MC028  Delisle River near Alexandria  66  85.4  87  1.87 
02MC030  South Rasin River near Cornwall  78  25.8  27  4.65 




















02LC008  Rivière du Nord at Saint‐Jérôme  69  1170  1122  ‐4.10 
02LC021  Rivière du Nord near Saint‐Agathe  81  311  311  0.00 
02LC029  Rivière Rouge  121  5460  5361  ‐1.81 
02LD005  Rivière de la Petite Nation near Ripon  111  1330  1361  2.33 
02OB008  Rivière de l’Assomption at Joliette  103  1340  1341  0.07 







































04271500  Great Chazy River at Perry Mills NY  629  620  ‐1.43 
04273500  Saranac River at Plattsburgh NY  1575  1717  9.02 
04275500  Ausable River near Au Sable Forks NY  1155  1098  ‐4.94 
04276842  Putnam Creek east of Crown Point Center, NY  134  136  1.49 
04278000  Lake George at Rogers Rock NY  603  606  0.50 
04280000  Poultney River below Fair Haven, VT  484  472  ‐2.48 
04280450  Mettawee River near Middle Granville, NY  433  420  ‐3.00 
0428200  Otter Creek at Center Rutland, VT  795  789  ‐0.75 
04282500  Otter Creek at Middlebury, VT  1627  1573  ‐3.32 
04282525  New Haven River at Brooksville Nr Middlebury, VT  298  299  0.34 
04282650  Little Otter Creek at Ferrisburg, VT  148  141  ‐4.73 
04282795  Laplatte River at Shelburne Falls, VT.  116  114  ‐1.72 
04286000  Winooski River at Montpelier, VT  1028  1001  ‐2.63 
04287000  Dog River at Northfield Falls, VT  197  198  0.51 
04288000  Mad River near Moretown, VT  360  350  ‐2.78 
04289000  Little River near Waterbury, VT  287  293  2.09 
04290500  Winooski River near Essex Junction, VT  2704  2640  ‐2.37 
04292000  Lamoille River at Johnson, VT  803  770  ‐4.11 
04292500  Lamoille River at East Georgia, VT  1777  1758  ‐1.07 
04293000  Missisquoi River near North Troy, VT  339  326  ‐3.83 
04293500  Missisquoi River near East Berkshire, VT  1241  1152  ‐7.17 





















5  St‐Anicet  ‐74.2895  45.1208  EC  X  X 
14  LʹAssomption  ‐73.4347  45.8094  EC  X  X 
15  Frelighsburg  ‐72.8617  45.0503  EC  X  X 
25  Ste‐Clotilde  ‐73.6789  45.1672  Laval  X  X 
28  LʹAcadie  ‐73.3494  45.2939  EC  X  X 
30  St‐Jovite  ‐74.5558  46.0802  EC    X 
35  Nicolet  ‐72.6572  46.2258  EC    X 
49  McTavish  ‐73.5792  45.5050  EC    X 
56  Ste‐Anne‐de‐Bellevue  ‐73.9292  45.4272  Laval  X  X 
64  St‐Hubert  ‐73.4167  45.5167  EC    X 
72  Montreal/Dorval Intʹl  ‐73.7417  45.4678  EC  X  X 
685  High Falls  ‐75.6482  45.8394  EC    X 
860  Harrington  ‐74.6667  45.8333  McGill  X   
861  Saint‐Andre‐Avelin  ‐75.0632  45.8158  McGill  X   
863  Alfred  ‐74.8756  45.5550  McGill  X   
867  Granby  ‐72.7739  45.3728  McGill  X   
873  Sainte‐Sabine  ‐73.0233  45.2233  McGill  X   
874  Rawdon  ‐73.6861  46.0906  McGill  X   
875  Rigaud  ‐74.2926  45.4826  McGill  X   
876  Rougemont  ‐73.0508  45.4122  McGill  X   
878  Piedmont  ‐74.0922  45.8833  McGill  X   
881  Saint‐Louis  ‐73.0047  45.8702  McGill  X   
882  Saint‐Polycarpe  ‐74.2931  45.3053  McGill  X   
883  Beauharnois  ‐73.9122  45.3194  McGill  X   
885  Winchester  ‐75.3367  45.0511  McGill  X   
886  Howick  ‐73.8785  45.1669  Laval  X   
887  Saint‐Michel‐de‐
Napierville 
‐73.6242  45.1869  Laval  X   


















891  Russeltown  ‐73.7962  45.0582  Laval  X   
892  Saint‐Chrysostome  ‐73.7680  45.1325  Laval  X   
893  Ruisseau Cranberry  ‐73.6794  45.1194  Laval  X   
894  Saint‐Denis‐de‐
Kamouraska 
‐69.8833  47.5119  Laval  X   
896  Saint‐Celestin  ‐72.4458  46.2058  Laval  X   
907  Saint‐Lin‐des‐Laurentide  ‐73.8481  45.6972  McGill  X   
912  Cornwall  ‐74.6814  45.0314  McGill  X   
914  Covey‐Hill  ‐73.8734  45.0139  Laval  X   
915  Saint‐Constant  ‐73.5802  45.3301  Laval  X   
1160  Moose Creek  ‐74.9628  45.2511  McGill  X   
1161  Saint‐Roch‐des‐Aulnais  ‐70.1722  47.2786  Laval  X   
1170  Alexandria  ‐74.6142  45.3236  McGill  X   
1205  Thurso  ‐75.2558  45.5931  McGill  X   
1206  Brownsburg  ‐74.4089  45.6867  McGill  X   
‐  Casselman  ‐75.0800  45.3200  SNC    X 







































# runtime    11:07:40 
# rundate  2004-04-29 
ver       9.200     parameter file version number            
iopt         02     debug level                              
itype         0                                              
numa          0     PS optimization 0=no 1=yes                  
nper          0     opt delta 0-absolute                     
kc            5     no of times delta halved                 
maxn          2     max no of trials                         
ddsfl         0     DDS optimization 0=no  1=yes                  
itrce       100                                              
iiout         4                                              
typeo         4     no of land classes optimized(part 2)     
nbsn          5     no of river classes optimized (part 2)   
a1     -999.999                                              
a2     -999.999                                              
a3     -999.999                                              
a4     -999.999                                              
a5        0.985     API coefficient                          
a6      900.000     Minimum routing time step in seconds     
a7        0.500     weighting factor - old vs. new sca value 
a8        0.100     min temperature time offset              
a9        0.333     max heat deficit to swe ratio            
a10       1.000     uz discharge function exponent           
a11       0.010                                              
a12       0.000     min precip rate for smearing             
     rivtype1  rivtype2  rivtype3  rivtype4  rivtype5   
lzf   0.100E-05 0.100E-05 0.100E-05 0.100E-05 0.100E-05 
pwr   0.300E+01 0.300E+01 0.300E+01 0.300E+01 0.300E+01 
R1n   0.400E-01 0.400E-01 0.400E-01 0.400E-01 0.400E-01 
R2n   0.107E-01 0.186E-01 0.132E-01 0.100E-01 0.157E-01 
mndr  0.100E+01 0.100E+01 0.100E+01 0.100E+01 0.100E+01 
aa2   0.110E+00 0.110E+00 0.110E+00 0.110E+00 0.110E+00 
aa3   0.430E-01 0.430E-01 0.430E-01 0.430E-01 0.430E-01 
aa4   0.100E+01 0.100E+01 0.100E+01 0.100E+01 0.100E+01 
theta 0.100E+01 0.100E+01 0.100E+01 0.100E+01 0.100E+01 
widep 0.200E+02 0.200E+02 0.200E+02 0.200E+02 0.200E+02 
kcond 0.100E+00 0.100E+00 0.100E+00 0.100E+02 0.100E+00 
     bare_soil forest    crops     wetland   water      
ds    0.100E+01 0.100E+02 0.200E+01 0.100E+10 0.000E+00 0.100E+01 
dsfs  0.100E+01 0.100E+02 0.200E+01 0.100E+10 0.000E+00 0.100E+01 
Re    0.400E+00 0.800E+00 0.600E+00 0.100E+00 0.100E+00 0.100E+00 
AK    0.300E+01 0.120E+02 0.300E+01 0.400E+03-0.100E+00 0.100E-10 
AKfs  0.300E-01 0.120E+01 0.300E+00 0.400E+03-0.100E+00 0.100E-10 
retn  0.400E+02 0.700E+02 0.400E+02 0.400E+00 0.100E+00 0.100E+00 
ak2   0.200E-02 0.320E-02 0.200E-02 0.200E-10 0.100E-02 0.100E-10 
ak2fs 0.800E-02 0.120E-01 0.800E-02 0.750E-10 0.100E-02 0.100E-10 
R3    0.197E+00 0.848E-01 0.197E+00 0.898E-01 0.400E-01 0.400E-01 
R3fs  0.100E+00 0.100E+00 0.200E+00 0.100E+00 0.400E-01 0.400E-01 
r4    0.100E+01 0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.100E+02 
ch    0.100E+01 0.900E+00 0.700E+00 0.700E+00 0.600E+00 0.600E+00 
MF    0.110E+00 0.100E+00 0.110E+00 0.110E+00 0.150E+00 0.150E+00 
BASE -0.250E+01-0.150E+01-0.200E+01-0.200E+00-0.250E+01 0.000E+00 
NMF   0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
UADJ  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
TIPM  0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
RHO   0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 
WHCL  0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 
fmadj     0.000     0.000     0.000     0.000     0.000     0.000 
flgev      2.00     1 = pan; 2 = Hargreaves; 3 = Priestley-Taylor           
albed      0.11 
aw-a       0.18      0.11      0.11      0.11      0.11 
fpet       1.00      3.00      2.00      2.00      0.00 
ftal       1.00      0.70      0.90      1.00      1.00 
flint        1.        1.        1.        1.        1. 
fcap       0.15      0.15      0.15      0.15      0.15 
ffcap      0.10      0.10      0.10      0.10      0.10 
spore      0.30      0.30      0.30      0.30      0.30 
sublm       00.       00.       00.       00.       00. 
tempa       50. 
temp3       50. 
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tton         0. 
lat.        50. 
mxmn  10.2 12.3 12.1 12.3 14.3 14.2 13.8 14.0 13.1 10.6  8.2  9.3 
humid 59.5 60.5 62.5 55.5 50.0 54.5 59.0 58.5 63.5 58.0 64.5 62.5 
pres  95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 
ti2    jan  feb  mar  apr  may  jun  jul  aug  sep  oct  nov  dec                
h1    0.04 0.04 0.04 0.04 0.53 0.53 0.53 0.53 0.53 0.28 0.04 0.04 
h2    1.13 1.13 1.13 1.13 1.53 1.83 1.83 1.83 1.83 1.13 1.13 1.13 
h3    0.58 0.58 0.58 0.58 0.78 0.93 0.93 0.93 0.93 0.58 0.58 0.58 
h4    0.58 0.58 0.58 0.58 0.78 0.93 0.93 0.93 0.93 0.58 0.58 0.58 





# runtime    14:40:30 
# rundate  2006-03-15 
ver       9.300     parameter file version number            
iopt          0     debug level                              
itype         0                                              
numa          0     optimization 0=no 1=yes                  
nper          1     opt delta 1-absolute                     
kc            5     no of times delta halved                 
maxn         50     max no of trials                         
iw            0                                              
ix            1                                              
iiout         4                                              
typeo         5     no of land classes optimized(part 2)     
nbsn          4     no of river classes optimized (part 2)   
a1        0.250                                              
aa2    -999.999                                              
aa3    -999.999                                              
aa4    -999.999                                              
a5        0.985     API coefficient                          
a6      900.000     Minimum routing time step in seconds     
a7        0.500     weighting factor - old vs. new sca value 
a8        0.100     min temperature time offset              
a9        0.333                                              
a10       1.000                                              
a11       0.010                                              
a12       0.000     min precip rate for smearing             
           Rest       Veg      Sand    Cobble 
lzf   0.200E-04 0.500E-04 0.500E-04 0.500E-04 
pwr   0.350E+01 0.250E+01 0.385E+01 0.292E+01 
R1n   0.200E-01 0.500E-01 0.750E-02 0.750E-02 
R2n   0.797E-02 0.400E-01 0.399E-02 0.897E-02 
mndr  0.100E+01 0.150E+01 0.100E+01 0.100E+01 
aa2   0.270E+00 0.270E+00 0.620E+00 0.710E+00 
aa3   0.570E+00 0.570E+00-0.200E+00-0.690E+00 
aa4  -0.100E+01-0.100E+01-0.100E+01-0.100E+01 
theta 0.131E+00 0.200E+00 0.137E+00 0.100E+00 
widep 0.100E+02 0.200E+02 0.300E+02 0.200E+02 
kcond 0.200E-01 0.200E+01 0.163E-01 0.174E+01 
     conif     decid     crops     woodland  mixed     water     impervious     
ds    0.100E+02 0.100E+02 0.200E+01 0.100E+02 0.100E+02 0.000E+00 0.000E+00 
dsfs  0.100E+02 0.200E+02 0.300E+01 0.200E+02 0.200E+02 0.000E+00 0.000E+00 
Re    0.150E+00 0.150E+00 0.242E+01 0.150E+00 0.147E+00 0.100E+01 0.100E+01 
AK    0.160E+02 0.160E+02 0.590E+01 0.160E+02 0.160E+02 0.000E+00 0.100E-10 
AKfs  0.160E+01 0.148E+01 0.590E+01 0.393E+01 0.443E+01 0.000E+00 0.100E-10 
retn  0.400E+02 0.400E+02 0.250E+02 0.400E+02 0.400E+02 0.000E+00 0.000E+00 
ak2   0.200E-01 0.199E-01 0.503E-01 0.199E-01 0.199E-01 0.000E+00 0.000E+00 
ak2fs 0.100E-01 0.994E-02 0.252E-01 0.994E-02 0.994E-02 0.000E+00 0.000E+00 
R3    0.848E+01 0.848E+01 0.197E+02 0.848E+01 0.848E+01 0.000E+00 0.100E+01 
R3fs  0.100E+02 0.100E+02 0.200E+02 0.100E+02 0.100E+02 0.000E+00 0.100E+01 
r4    0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.000E+00 0.000E+00 
ch    0.900E+00 0.900E+00 0.800E+00 0.700E+00 0.700E+00 0.600E+01 0.500E+01 
MF    0.100E+00 0.100E+00 0.110E+00 0.100E+00 0.100E+00 0.150E+00 0.150E+00 
BASE  0.100E+01 0.100E+01-0.100E+01 0.100E+01 0.100E+01 0.000E+00 0.000E+00 
NMF   0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
UADJ  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
TIPM  0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
RHO   0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 
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WHCL  0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 
fmadj     0.000 
fmlow     0.000 
fmhgh     0.000 
gladj     0.000 
rlaps     0.000 
elvrf     0.000 
flgev      2.00 1 = pan; 2 = Hargreaves; 3 = Priestley-Taylor               
albed      0.11 
aw-a       0.11      0.11      0.18      0.11      0.11      0.11 
fpet       1.50      1.50      1.00      1.50      1.50      1.50 
ftal       0.70      0.70      0.70      0.70      0.70      0.70 
flint        1.        1.        1.        1.        1.        1. 
fcap       0.15      0.15      0.15      0.15      0.15      0.15 
ffcap      0.10      0.10      0.10      0.10      0.10      0.10 
spore      0.30      0.30      0.30      0.30      0.30      0.30 
tempa        0.        0.        0.        0.        0.        0. 
tempa       50. 
temp3       50. 
tton         0. 
lat.        50. 
mxmn  10.2 12.3 12.1 12.3 14.3 14.2 13.8 14.0 13.1 10.6  8.2  9.3 
humid 59.5 60.5 62.5 55.5 50.0 54.5 59.0 58.5 63.5 58.0 64.5 62.5 
pres  95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 
ti2    jan  feb  mar  apr  may  jun  jul  aug  sep  oct  nov  dec                
h1    1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 
h2    1.13 1.13 1.13 1.13 1.53 1.83 1.83 1.83 1.83 1.13 1.13 1.13 
h3    0.04 0.04 0.04 0.04 0.53 0.53 0.53 0.53 0.53 0.28 0.04 0.04 
h4    0.50 0.50 0.50 0.50 2.00 2.50 2.50 2.50 2.50 0.50 0.50 0.50 
h5    1.13 1.13 1.13 1.13 1.53 1.83 1.83 1.83 1.83 1.13 1.13 1.13 




# runtime    13:58:32 
# rundate  2005-11-16 
ver       9.300     parameter file version number            
iopt          0     debug level                              
itype         0                                              
numa          0     optimization 0=no 1=yes                  
nper          0     opt delta 1-absolute                     
kc            5     no of times delta halved                 
maxn       5000     max no of trials                         
iw            0                                              
ix            1                                              
iiout         4                                              
typeo         6     no of land classes optimized(part 2)     
nbsn          4     no of river classes optimized (part 2)   
a1        0.250                                              
aa2    -999.999                                              
aa3    -999.999                                              
aa4    -999.999                                              
a5        0.985     API coefficient                          
a6      900.000     Minimum routing time step in seconds     
a7        0.500     weighting factor - old vs. new sca value 
a8        0.100     min temperature time offset              
a9        0.333                                              
a10       1.000                                              
a11       0.010                                              
a12       0.000     min precip rate for smearing             
      Rest    Vegetation      Sand    Cobble        
lzf   0.200E-04 0.500E-04 0.500E-04 0.500E-04 
pwr   0.350E+01 0.250E+01 0.385E+01 0.292E+01 
R1n   0.200E-01 0.500E-01 0.750E-02 0.750E-02 
R2n   0.797E-02 0.400E-01 0.399E-02 0.897E-02 
mndr  0.100E+01 0.150E+01 0.100E+01 0.100E+01 
aa2   0.270E+00 0.270E+00 0.620E+00 0.710E+00 
aa3   0.570E+00 0.570E+00-0.200E+00-0.690E+00 
aa4  -0.100E+01-0.100E+01-0.100E+01-0.100E+01 
theta 0.150E+00 0.200E+00 0.330E+00 0.150E+00 
widep 0.100E+02 0.200E+02 0.300E+02 0.200E+02 
kcond 0.100E+00 0.200E+01 0.200E-01 0.100E+00 
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      conif     decid     crops     woodland  mixed    wetland              
ds    0.100E+02 0.100E+02 0.200E+01 0.100E+02 0.100E+02 0.200E+02 0.000E+00 
dsfs  0.100E+02 0.200E+02 0.300E+01 0.200E+02 0.200E+02 0.200E+02 0.000E+00 
Re    0.150E+00 0.150E+00 0.242E+01 0.150E+00 0.147E+00 0.412E+02 0.100E+01 
AK    0.160E+02 0.160E+02 0.590E+01 0.160E+02 0.160E+02 0.160E+02 0.000E+00 
AKfs  0.160E+01 0.148E+01 0.590E+01 0.393E+01 0.443E+01 0.160E+02 0.000E+00 
retn  0.400E+02 0.400E+02 0.250E+02 0.400E+02 0.400E+02 0.900E+02 0.100E+00 
ak2   0.200E-01 0.199E-01 0.503E-01 0.199E-01 0.199E-01 0.200E-01 0.000E+00 
ak2fs 0.100E-01 0.994E-02 0.252E-01 0.994E-02 0.994E-02 0.200E-01 0.000E+00 
R3    0.848E+01 0.848E+01 0.197E+02 0.848E+01 0.848E+01 0.848E+01 0.000E+00 
R3fs  0.100E+02 0.100E+02 0.200E+02 0.100E+02 0.100E+02 0.100E+02 0.000E+00 
r4    0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.000E+00 
ch    0.900E+00 0.900E+00 0.800E+00 0.700E+00 0.700E+00 0.600E+00 6.000E+00 
MF    0.100E+00 0.100E+00 0.110E+00 0.100E+00 0.100E+00 0.100E+00 0.150E+00 0.150E+00 
BASE  0.100E+01 0.100E+01-0.100E+01 0.100E+01 0.100E+01-0.200E+01 0.000E+00 0.000E+00 
NMF   0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
UADJ  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
TIPM  0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
RHO   0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 
WHCL  0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 
fmadj     0.000                                         
fmlow     0.000 
fmhgh     0.000 
gladj     0.000 
rlaps     0.000 
elvrf     0.000 
flgev      2.00 1 = pan; 2 = Hargreaves; 3 = Priestley-Taylor               
albed      0.11 
aw-a       0.11      0.11      0.18      0.11      0.11      0.11      0.11 
fpet       2.00      2.00      1.50      2.00      2.00      2.00      0.70 
ftal       0.70      0.70      0.70      0.70      0.70      0.70      0.50 
flint        1.        1.        1.        1.        1.        1.        1. 
fcap       0.15      0.15      0.15      0.15      0.15      0.15      0.15 
ffcap      0.10      0.10      0.10      0.10      0.10      0.10      0.10 
spore      0.30      0.30      0.30      0.30      0.30      0.30      0.30 
sublm        0.        0.        0.        0.        0.        0.        0. 
tempa       50. 
temp3       50. 
tton         0. 
lat.        50. 
mxmn  10.2 12.3 12.1 12.3 14.3 14.2 13.8 14.0 13.1 10.6  8.2  9.3 
humid 59.5 60.5 62.5 55.5 50.0 54.5 59.0 58.5 63.5 58.0 64.5 62.5 
pres  95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 
ti2    jan  feb  mar  apr  may  jun  jul  aug  sep  oct  nov  dec                
h1    1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 
h2    1.13 1.13 1.13 1.13 1.53 1.83 1.83 1.83 1.83 1.13 1.13 1.13 
h3    0.04 0.04 0.04 0.04 0.53 0.53 0.53 0.53 0.53 0.28 0.04 0.04 
h4    0.50 0.50 0.50 0.50 2.00 2.50 2.50 2.50 2.50 0.50 0.50 0.50 
h5    1.13 1.13 1.13 1.13 1.53 1.83 1.83 1.83 1.83 1.13 1.13 1.13 
h6    1.19 1.19 1.19 1.19 1.39 1.39 1.39 1.59 1.59 1.19 1.19 1.19 




# runtime    22:09:08 
# rundate  2006-03-16 
ver       9.300     parameter file version number            
iopt          0          debug level                         
itype         0                                              
numa          0     optimization 0=no 1=yes                  
nper          1     opt delta 1-absolute                     
kc            5     no of times delta halved                 
maxn         50     max no of trials                         
ddsfl         0     DDS optimization 0=no  1=yes             
ix            1                                              
iiout         4                                              
typeo         6     no of land classes optimized(part 2)     
nbsn          4     no of river classes optimized (part 2)   
a1        0.250                                              
aa2    -999.999                                              
aa3    -999.999                                              
aa4    -999.999                                              
a5        0.985     API coefficient                          
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a6      900.000     Minimum routing time step in seconds     
a7        0.500     weighting factor - old vs. new sca value 
a8        0.100     min temperature time offset              
a9        0.333                                              
a10       1.000                                              
a11       0.010                                              
a12       0.000     min precip rate for smearing             
      Rest VegetationSand      Cobble         
lzf   0.100E-05 0.500E-04 0.400E-04 0.100E-05 
pwr   0.300E+01 0.300E+01 0.350E+01 0.300E+01 
R1n   0.400E-01 0.500E-01 0.750E-02 0.600E-01 
R2n   0.400E-01 0.400E-01 0.550E-02 0.400E-01 
mndr  0.100E+01 0.150E+01 0.100E+01 0.100E+01 
aa2   0.270E+00 0.270E+00 0.620E+00 0.710E+00 
aa3   0.570E+00 0.570E+00-0.200E+00-0.690E+00 
aa4  -0.100E+01-0.100E+01-0.100E+01-0.100E+01 
theta 0.330E+00 0.200E+00 0.330E+00 0.330E+00 
widep 0.100E+02 0.200E+02 0.350E+02 0.200E+02 
kcond 0.200E+01 0.200E+00 0.200E+00 0.200E+01 
      conif     decid     crops     woodland  mixed    wetland              
ds    0.100E+02 0.100E+02 0.200E+01 0.100E+02 0.100E+02 0.200E+02 0.000E+00 
dsfs  0.100E+02 0.100E+02 0.200E+01 0.100E+02 0.100E+02 0.200E+02 0.000E+00 
Re    0.800E+00 0.800E+00 0.500E+00 0.800E+00 0.800E+00 0.412E+02 0.100E+01 
AK    0.120E+02 0.120E+02 0.300E+01 0.120E+02 0.120E+02 0.160E+02 0.000E+00 
AKfs  0.120E+01 0.120E+01 0.200E+01 0.120E+01 0.120E+01 0.160E+02 0.000E+00 
retn  0.700E+02 0.700E+02 0.500E+02 0.700E+02 0.700E+02 0.900E+02 0.100E+00 
ak2   0.500E-01 0.240E-01 0.660E-01 0.500E-01 0.500E-01 0.200E-01 0.000E+00 
ak2   0.500E-01 0.240E-01 0.660E-01 0.500E-01 0.500E-01 0.200E-01 0.000E+00 
R3    0.848E+01 0.848E+01 0.197E+02 0.848E+01 0.848E+01 0.848E+01 0.000E+00 
R3fs  0.100E+02 0.100E+02 0.200E+02 0.100E+02 0.100E+02 0.100E+02 0.000E+00 
r4    0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.100E+02 0.000E+00 
ch    0.900E+00 0.900E+00 0.800E+00 0.700E+00 0.700E+00 0.600E+00 0.600E+01 
MF    0.100E+00 0.100E+00 0.110E+00 0.100E+00 0.100E+00 0.100E+00 0.150E+00 0.150E+00 
BASE  0.100E+01 0.100E+01-0.100E+01 0.100E+01 0.100E+01-0.200E+01 0.000E+00 0.000E+00 
NMF   0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
UADJ  0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 0.000E+00 
TIPM  0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 0.100E+00 
RHO   0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 0.333E+00 
WHCL  0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 0.350E-01 
fmadj     0.000 
fmlow     0.000 
fmhgh     0.000 
gladj     0.000 
rlaps     0.000 
elvrf     0.000 
flgev      2.00 1 = pan; 2 = Hargreaves; 3 = Priestley-Taylor               
albed      0.11 
aw-a       0.11      0.11      0.18      0.11      0.11      0.11      0.11 
fpet       2.00      2.00      1.50      2.00      2.00      2.00      0.70 
ftal       0.70      0.70      0.70      0.70      0.70      0.70      0.50 
flint        1.        1.        1.        1.        1.        1.        1. 
fcap       0.15      0.15      0.15      0.15      0.15      0.15      0.15 
ffcap      0.10      0.10      0.10      0.10      0.10      0.10      0.10 
spore      0.30      0.30      0.30      0.30      0.30      0.30      0.30 
sublm        0.        0.        0.        0.        0.        0.        0. 
tempa       50. 
temp3       50. 
tton         0. 
lat.        50. 
mxmn  10.2 12.3 12.1 12.3 14.3 14.2 13.8 14.0 13.1 10.6  8.2  9.3 
humid 59.5 60.5 62.5 55.5 50.0 54.5 59.0 58.5 63.5 58.0 64.5 62.5 
pres  95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 95.1 
ti2    jan  feb  mar  apr  may  jun  jul  aug  sep  oct  nov  dec                
h1    1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 1.83 
h2    1.13 1.13 1.13 1.13 1.53 1.83 1.83 1.83 1.83 1.13 1.13 1.13 
h3    0.04 0.04 0.04 0.04 0.53 0.53 0.53 0.53 0.53 0.28 0.04 0.04 
h4    0.50 0.50 0.50 0.50 2.00 2.50 2.50 2.50 2.50 0.50 0.50 0.50 
h5    1.13 1.13 1.13 1.13 1.53 1.83 1.83 1.83 1.83 1.13 1.13 1.13 
h6    1.19 1.19 1.19 1.19 1.39 1.39 1.39 1.59 1.59 1.19 1.19 1.19 









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Saranac River at Plattsburgh, NY
1717 km2













































































Poultney River below Fair Haven, VT
472 km2













































































New Haven River at Brooksville, VT
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Dog River at Northfield Falls, VT
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Lamoille River at Johnson, VT
770 km2
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 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook 0.00 0.42 11.66 1.12 40.82 69.41 4.27 7.25 
Castor -0.28 0.34 10.00 0.94 26.68 56.38 2.85 6.01 
SNC, Plantagenet -0.86 0.49 96.03 1.72 110.76 117.39 61.72 65.42 
SNC, Spencerville -0.04 0.53 3.19 0.70 41.74 49.17 1.90 2.24 
Beaudette 0.68 0.71 1.69 0.45 -13.14 31.13 -0.50 1.18 
Delisle -0.12 0.55 1.66 0.72 11.71 44.37 0.27 1.02 
RR, S. Branch 0.07 0.45 0.96 0.71 -35.53 53.03 -0.48 0.72 
RR, Main Branch 0.68 0.68 5.91 0.55 0.45 33.04 0.05 3.56 
 C0 RADAR 
Bearbrook -0.89 0.16 16.03 1.53 1.31 96.13 0.14 10.05 
Castor -0.82 0.18 11.94 1.12 -12.57 79.19 -1.34 8.45 
SNC, Plantagenet -2.84 0.27 137.84 2.47 97.15 154.18 54.14 85.92 
SNC, Spencerville -0.46 0.20 3.78 0.83 12.71 63.06 0.58 2.88 
Beaudette -3.90 0.32 6.63 1.75 43.22 111.53 1.64 4.22 
Delisle -10.12 0.15 5.22 2.28 44.97 139.53 1.03 3.20 
RR, S. Branch -5.63 0.23 2.55 1.89 -14.75 97.84 -0.20 1.33 
RR, Main Branch -1.96 0.40 17.95 1.67 39.12 105.41 4.21 11.35 
 C2 RADAR 
Bearbrook -0.65 0.18 14.98 1.43 1.47 91.59 0.15 9.57 
Castor -0.61 0.22 11.23 1.05 -9.09 76.37 -0.97 8.15 
SNC, Plantagenet -2.06 0.29 123.18 2.21 90.55 141.92 50.46 79.09 
SNC, Spencerville -0.31 0.31 3.59 0.79 20.13 59.49 0.92 2.71 
Beaudette -0.55 0.27 3.73 0.98 2.90 78.60 0.11 2.98 
Delisle -3.93 0.12 3.48 1.52 8.45 102.82 0.19 2.36 
RR, S. Branch -1.13 0.29 1.45 1.07 -36.10 77.97 -0.49 1.06 
RR, Main Branch -0.11 0.39 10.97 1.02 7.24 77.82 0.78 8.38 
 C3 RADAR 
Bearbrook -0.27 0.15 13.12 1.26 -17.77 79.32 -1.86 8.29 
Castor -0.24 0.19 9.85 0.92 -27.05 63.88 -2.89 6.81 
SNC, Plantagenet -0.91 0.27 97.15 1.74 59.63 117.27 33.23 65.35 
SNC, Spencerville -0.16 0.27 3.38 0.74 7.95 56.49 0.36 2.58 
Beaudette -0.68 0.25 3.88 1.03 4.41 82.38 0.17 3.12 
Delisle -4.23 0.12 3.58 1.56 12.76 110.14 0.29 2.52 
RR, S. Branch -0.71 0.23 1.30 0.96 -41.49 73.15 -0.56 0.99 











































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook -0.37 0.60 8.23 0.64 -52.09 52.09 -6.75 6.75 
Castor -1.25 0.79 6.23 0.50 -47.77 47.77 -5.94 5.94 
SNC, Plantagenet 0.69 0.72 21.59 0.32 -11.06 24.25 -7.37 16.16 
SNC, Spencerville -16.15 0.27 2.34 0.58 -54.90 54.90 -2.22 2.22 
Beaudette -5.48 0.30 2.42 0.49 -45.32 45.32 -2.25 2.25 
Delisle -7.43 0.40 2.23 0.60 -57.12 57.12 -2.12 2.12 
RR, S. Branch -13.57 0.62 0.52 0.52 -24.63 44.91 -0.25 0.45 
RR, Main Branch -3.47 0.58 7.52 0.57 -54.34 54.34 -7.16 7.16 
 C0 RADAR 
Bearbrook 0.48 0.77 5.06 0.39 -29.16 31.26 -3.78 4.05 
Castor 0.08 0.73 3.99 0.32 -25.94 28.40 -3.23 3.53 
SNC, Plantagenet -0.40 0.63 45.69 0.69 51.62 55.30 34.39 36.85 
SNC, Spencerville -37.07 0.04 3.48 0.86 72.17 75.59 2.92 3.06 
Beaudette -3.73 0.50 2.07 0.42 28.77 36.98 1.43 1.83 
Delisle -6.03 0.45 2.03 0.55 20.30 46.20 0.76 1.72 
RR, S. Branch -35.32 0.57 0.82 0.82 30.07 63.67 0.30 0.64 
RR, Main Branch -13.42 0.49 13.50 1.03 83.86 87.62 11.04 11.54 
 C2 RADAR 
Bearbrook 0.37 0.76 5.57 0.43 -33.29 33.90 -4.31 4.39 
Castor 0.03 0.74 4.09 0.33 -27.50 29.07 -3.42 3.62 
SNC, Plantagenet 0.14 0.66 35.68 0.54 36.16 43.98 24.09 29.30 
SNC, Spencerville -8.54 0.05 1.74 0.43 26.10 33.60 1.06 1.36 
Beaudette -1.37 0.57 1.47 0.30 14.48 24.40 0.72 1.21 
Delisle -3.47 0.56 1.62 0.44 2.37 34.50 0.09 1.28 
RR, S. Branch -24.85 0.64 0.69 0.69 15.25 54.30 0.15 0.54 
RR, Main Branch -5.39 0.52 8.98 0.68 50.04 54.26 6.59 7.14 
 C3 RADAR 
Bearbrook 0.26 0.79 6.05 0.47 -38.83 38.84 -5.03 5.03 
Castor -3.44 0.81 8.77 0.71 -67.91 67.91 -8.45 8.45 
SNC, Plantagenet 0.43 0.66 29.16 0.44 21.63 36.55 14.42 24.35 
SNC, Spencerville -47.21 0.32 3.92 0.97 -96.10 96.10 -3.89 3.89 
Beaudette -6.29 0.40 2.57 0.52 37.49 45.53 1.86 2.26 
Delisle -7.08 0.42 2.18 0.59 25.30 49.64 0.94 1.85 
RR, S. Branch -27.27 0.62 0.72 0.72 19.59 56.70 0.20 0.57 






















































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook - Gauge malfunction - 
Castor -1.94 0.51 8.96 0.60 -54.86 54.86 -8.17 8.17 
SNC, Plantagenet 0.67 0.86 25.81 0.38 -16.87 24.39 -11.61 16.78 
SNC, Spencerville -1.53 0.82 3.08 0.50 -46.95 46.95 -2.91 2.91 
Beaudette -1.27 0.94 2.74 0.67 -61.85 61.85 -2.51 2.51 
Delisle -3.19 0.88 2.26 0.75 -72.51 72.51 -2.19 2.19 
RR, S. Branch -0.48 0.86 0.65 0.58 -55.05 55.07 -0.61 0.61 
RR, Main Branch -0.69 0.76 9.57 0.82 -67.33 67.33 -7.84 7.84 
 C0 RADAR 
Bearbrook - Gauge malfunction - 
Castor 0.71 0.78 2.80 0.19 -0.59 15.83 -0.09 2.36 
SNC, Plantagenet 0.36 0.74 36.09 0.53 40.11 46.76 27.59 32.17 
SNC, Spencerville 0.55 0.63 1.30 0.21 9.07 18.78 0.56 1.16 
Beaudette -0.98 0.82 2.56 0.63 -55.79 55.79 -2.27 2.27 
Delisle -2.52 0.83 2.07 0.69 -65.96 65.96 -2.00 2.00 
RR, S. Branch -0.34 0.68 0.61 0.55 -48.04 48.77 -0.54 0.54 
RR, Main Branch -0.19 0.70 8.03 0.69 -53.41 53.41 -6.22 6.22 
 C2 RADAR 
Bearbrook - Gauge malfunction - 
Castor -0.12 0.69 5.54 0.37 -31.71 31.71 -4.72 4.72 
SNC, Plantagenet 0.70 0.75 24.69 0.36 5.88 27.08 4.05 18.63 
SNC, Spencerville -0.26 0.63 2.17 0.35 -28.65 28.65 -1.77 1.77 
Beaudette -1.31 0.86 2.76 0.68 -61.49 61.49 -2.50 2.50 
Delisle -3.11 0.84 2.24 0.74 -71.21 71.21 -2.15 2.15 
RR, S. Branch -0.85 0.67 0.72 0.65 -58.77 59.13 -0.65 0.66 
RR, Main Branch -0.43 0.69 8.80 0.76 -60.07 60.07 -6.99 6.99 
 C3 RADAR 
Bearbrook - Gauge malfunction - 
Castor -0.16 0.56 5.62 0.38 -29.79 30.64 -4.44 4.56 
SNC, Plantagenet 0.63 0.71 27.58 0.40 10.08 32.41 6.93 22.30 
SNC, Spencerville 0.33 0.67 1.59 0.26 -17.36 17.95 -1.08 1.11 
Beaudette -0.61 0.88 2.30 0.57 -51.44 51.44 -2.09 2.09 
Delisle -2.35 0.87 2.02 0.67 -64.93 64.93 -1.96 1.96 
RR, S. Branch -0.65 0.63 0.68 0.61 -53.75 54.23 -0.60 0.60 























































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook 0.84 0.90 11.52 0.29 -16.16 24.49 -6.46 9.79 
Castor -1.19 0.97 17.03 1.10 81.74 83.13 12.66 12.87 
SNC, Plantagenet -0.57 0.65 159.95 0.92 46.77 50.88 81.04 88.16 
SNC, Spencerville 0.10 0.92 6.86 0.49 -40.72 40.72 -5.71 5.71 
Beaudette 0.41 0.59 1.40 0.30 -15.50 23.22 -0.74 1.10 
Delisle -36.37 0.23 5.89 6.32 482.78 482.78 4.50 4.50 
RR, S. Branch 0.65 0.87 1.44 0.45 -35.95 38.81 -1.14 1.23 
RR, Main Branch 0.46 0.87 12.49 0.43 -34.60 35.36 -10.00 10.22 
 C0 RADAR 
Bearbrook -0.32 0.93 33.01 0.83 -68.95 68.95 -27.55 27.55 
Castor 0.48 0.98 8.30 0.54 -42.88 42.88 -6.64 6.64 
SNC, Plantagenet 0.39 0.74 99.59 0.58 -40.63 44.00 -70.41 76.24 
SNC, Spencerville -2.76 0.64 14.03 1.00 -87.84 87.84 -12.31 12.31 
Beaudette -1.78 0.49 3.05 0.64 -57.06 57.24 -2.71 2.71 
Delisle -10.92 0.35 3.33 3.57 270.61 270.61 2.52 2.52 
RR, S. Branch -0.27 0.90 2.75 0.87 -71.30 71.46 -2.26 2.27 
RR, Main Branch -0.64 0.73 21.71 0.75 -62.56 62.56 -18.08 18.08 
 C2 RADAR 
Bearbrook -0.81 0.91 38.63 0.97 -79.56 79.56 -31.79 31.79 
Castor -0.09 0.97 12.01 0.78 -62.03 62.03 -9.60 9.60 
SNC, Plantagenet -0.05 0.76 130.94 0.76 -58.07 58.24 -100.63 100.93 
SNC, Spencerville -3.30 0.41 15.01 1.07 -94.60 94.60 -13.26 13.26 
Beaudette -1.52 0.44 2.90 0.61 -53.44 53.69 -2.53 2.55 
Delisle -10.05 0.38 3.20 3.43 264.07 264.07 2.46 2.46 
RR, S. Branch -0.55 0.89 3.04 0.96 -77.68 77.72 -2.47 2.47 
RR, Main Branch -1.06 0.70 24.32 0.84 -70.72 70.72 -20.44 20.44 
 C3 RADAR 
Bearbrook -0.92 0.90 39.77 1.00 -81.81 81.81 -32.69 32.69 
Castor -0.15 0.97 12.31 0.80 -63.41 63.41 -9.82 9.82 
SNC, Plantagenet -0.08 0.76 132.93 0.77 -59.35 59.35 -102.85 102.85 
SNC, Spencerville -3.35 0.41 15.10 1.08 -95.25 95.25 -13.35 13.35 
Beaudette -2.18 0.48 3.25 0.69 -61.48 61.64 -2.92 2.92 
Delisle -4.90 0.43 2.34 2.51 191.09 191.09 1.78 1.78 
RR, S. Branch -0.59 0.90 3.07 0.97 -78.69 78.69 -2.50 2.50 


























































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook -7.23 0.69 3.44 1.12 73.10 92.59 2.24 2.83 
Castor -1.10 0.88 2.19 0.57 35.19 45.99 1.35 1.76 
SNC, Plantagenet -129.22 0.77 42.73 4.53 368.16 368.16 34.74 34.74 
SNC, Spencerville -5.73 0.50 0.99 0.43 -39.69 39.69 -0.92 0.92 
Beaudette -6.98 0.49 0.63 0.76 -72.94 72.94 -0.61 0.61 
Delisle -111.22 0.35 0.31 4.83 365.19 366.85 0.24 0.24 
RR, S. Branch - Gauge malfunction - 
RR, Main Branch 0.13 0.53 0.77 0.42 -20.57 34.42 -0.38 0.64 
 C0 RADAR 
Bearbrook -8.36 0.69 3.66 1.20 75.35 83.37 2.31 2.55 
Castor -8.91 0.77 4.75 1.24 101.60 101.60 3.89 3.89 
SNC, Plantagenet -259.66 0.44 60.45 6.41 576.76 576.76 54.43 54.43 
SNC, Spencerville -0.42 0.85 0.46 0.20 16.71 17.30 0.39 0.40 
Beaudette -14.41 0.73 0.88 1.06 95.01 95.01 0.79 0.79 
Delisle - 0.74 1.58 24.44 2230.22 2230.22 1.44 1.44 
RR, S. Branch - Gauge malfunction - 
RR, Main Branch -23.08 0.94 4.03 2.18 201.94 201.94 3.73 3.73 
 C2 RADAR 
Bearbrook -0.02 0.64 1.21 0.40 -9.66 25.85 -0.30 0.79 
Castor -0.18 0.80 1.64 0.43 30.88 31.41 1.18 1.20 
SNC, Plantagenet -100.20 0.46 37.67 3.99 364.39 364.39 34.39 34.39 
SNC, Spencerville -1.12 0.92 0.56 0.24 -23.66 23.66 -0.55 0.55 
Beaudette 0.49 0.62 0.16 0.19 -1.54 15.08 -0.01 0.13 
Delisle -924.92 0.93 0.90 13.86 1255.98 1255.98 0.81 0.81 
RR, S. Branch - - - - - - - - 
RR, Main Branch -3.10 0.95 1.66 0.90 82.24 82.24 1.52 1.52 
 C3 RADAR 
Bearbrook -1.49 0.62 1.89 0.62 16.50 41.13 0.51 1.26 
Castor -1.79 0.85 2.52 0.66 51.52 51.52 1.97 1.97 
SNC, Plantagenet -158.87 0.65 47.34 5.02 452.63 452.63 42.72 42.72 
SNC, Spencerville -1.19 0.56 0.57 0.25 -9.67 21.28 -0.22 0.49 
Beaudette -6.22 0.56 0.60 0.72 51.15 61.45 0.43 0.51 
Delisle - 0.90 1.42 22.03 1968.72 1968.72 1.27 1.27 
RR, S. Branch - Gauge malfunction - 
































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook -0.25 0.54 8.90 0.62 43.49 46.09 6.25 6.62 
Castor -0.50 0.78 7.02 0.52 43.98 43.98 5.92 5.92 
SNC, Plantagenet -0.75 0.61 76.74 0.75 62.38 62.38 63.93 63.93 
SNC, Spencerville 0.17 0.85 2.67 0.30 -26.30 26.32 -2.36 2.36 
Beaudette 0.46 0.76 0.98 0.25 -18.36 19.06 -0.73 0.76 
Delisle -146.29 0.74 3.14 7.26 686.88 686.88 2.97 2.97 
RR, S. Branch -4.23 0.86 1.31 0.54 -52.76 52.76 -1.27 1.27 
RR, Main Branch 0.71 0.77 3.61 0.25 -2.26 21.13 -0.32 3.00 
 C0 RADAR 
Bearbrook -5.17 0.71 19.79 1.38 69.67 78.90 10.01 11.34 
Castor -5.12 0.41 14.17 1.05 54.35 69.01 7.32 9.29 
SNC, Plantagenet -3.52 0.07 123.51 1.21 64.16 93.24 65.76 95.56 
SNC, Spencerville -1.86 0.32 4.96 0.55 12.21 49.23 1.10 4.42 
Beaudette -1.75 0.05 2.21 0.56 13.57 49.39 0.54 1.97 
Delisle -130.43 0.03 2.97 6.86 582.23 582.23 2.52 2.52 
RR, S. Branch -8.89 0.01 1.80 0.75 -68.35 68.35 -1.65 1.65 
RR, Main Branch -0.41 0.00 7.99 0.56 -7.38 45.59 -1.05 6.47 
 C2 RADAR 
Bearbrook -0.02 0.79 8.07 0.56 13.33 36.98 1.92 5.31 
Castor 0.04 0.49 5.62 0.42 -2.78 32.99 -0.37 4.44 
SNC, Plantagenet -0.48 0.10 70.65 0.69 11.38 53.01 11.66 54.32 
SNC, Spencerville -1.19 0.10 4.34 0.48 -28.36 33.80 -2.54 3.03 
Beaudette -1.52 0.04 2.12 0.53 -34.11 39.90 -1.36 1.59 
Delisle -36.90 0.04 1.60 3.68 317.36 317.36 1.37 1.37 
RR, S. Branch -10.46 0.01 1.94 0.81 -75.82 75.82 -1.83 1.83 
RR, Main Branch -0.71 0.00 8.79 0.62 -33.20 42.58 -4.71 6.04 
 C3 RADAR 
Bearbrook 0.58 0.76 5.15 0.36 0.24 27.57 0.03 3.96 
Castor 0.18 0.45 5.19 0.39 -5.22 30.10 -0.70 4.05 
SNC, Plantagenet -0.42 0.06 69.27 0.68 9.61 52.87 9.85 54.18 
SNC, Spencerville -0.98 0.21 4.12 0.46 -11.61 36.37 -1.04 3.26 
Beaudette -1.40 0.08 2.07 0.52 -28.55 38.14 -1.14 1.52 
Delisle -43.04 0.02 1.72 3.97 343.16 343.16 1.49 1.49 
RR, S. Branch -10.39 0.01 1.93 0.80 -75.31 75.31 -1.81 1.81 

























































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook 0.63 0.84 5.67 0.30 -21.43 25.83 -4.12 4.96 
Castor 0.58 0.83 4.63 0.26 -18.02 22.90 -3.20 4.07 
SNC, Plantagenet 0.84 0.85 27.87 0.25 6.52 18.93 7.33 21.26 
SNC, Spencerville -3.72 0.41 1.94 0.33 7.26 27.37 0.43 1.62 
Beaudette -1.33 0.75 3.28 0.60 -55.73 55.73 -3.05 3.05 
Delisle -11.52 0.91 1.72 2.28 177.19 177.79 1.34 1.34 
RR, S. Branch -1.20 0.69 0.53 0.45 -21.41 38.47 -0.25 0.45 
RR, Main Branch -0.02 0.77 6.93 0.46 -40.21 40.21 -6.06 6.06 
 C0 RADAR 
Bearbrook 0.19 0.55 8.38 0.44 10.76 31.76 2.07 6.10 
Castor -1.32 0.49 10.90 0.61 28.08 43.36 4.99 7.71 
SNC, Plantagenet -2.43 0.49 128.64 1.15 89.22 93.69 100.20 105.22 
SNC, Spencerville -15.90 0.13 3.66 0.62 37.15 46.85 2.19 2.77 
Beaudette 0.39 0.62 1.68 0.31 18.78 23.60 1.03 1.29 
Delisle -83.20 0.68 4.47 5.92 541.14 541.14 4.09 4.09 
RR, S. Branch -5.06 0.46 0.87 0.74 23.20 58.28 0.27 0.69 
RR, Main Branch -1.02 0.38 9.73 0.65 51.04 51.66 7.69 7.78 
 C2 RADAR 
Bearbrook 0.10 0.66 8.84 0.46 -36.36 36.59 -6.99 7.03 
Castor 0.00 0.60 7.15 0.40 -30.64 31.78 -5.45 5.65 
SNC, Plantagenet 0.52 0.62 47.95 0.43 16.12 34.15 18.11 38.35 
SNC, Spencerville -4.70 0.05 2.13 0.36 -13.07 30.52 -0.77 1.80 
Beaudette 0.00 0.76 2.15 0.39 -33.64 33.72 -1.84 1.84 
Delisle -27.09 0.85 2.58 3.42 289.67 289.67 2.19 2.19 
RR, S. Branch -1.24 0.57 0.53 0.45 -21.77 40.70 -0.26 0.48 
RR, Main Branch 0.55 0.66 4.61 0.31 -14.12 22.02 -2.13 3.32 
 C3 RADAR 
Bearbrook 0.37 0.70 7.37 0.38 -27.57 28.78 -5.30 5.53 
Castor 0.48 0.61 5.17 0.29 -10.44 22.35 -1.86 3.97 
SNC, Plantagenet 0.16 0.59 63.63 0.57 37.87 49.30 42.53 55.37 
SNC, Spencerville -8.43 0.18 2.74 0.46 35.04 37.00 2.07 2.19 
Beaudette 0.65 0.66 1.28 0.23 -4.50 18.47 -0.25 1.01 
Delisle -48.92 0.78 3.44 4.56 407.54 407.54 3.08 3.08 
RR, S. Branch -3.46 0.42 0.75 0.64 1.19 50.19 0.01 0.59 










































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Bearbrook -0.26 0.46 31.46 0.86 -62.88 62.88 -23.00 23.00 
Castor -0.35 0.50 18.74 0.75 -58.57 58.57 -14.70 14.70 
SNC, Plantagenet - Gauge malfunction - 
SNC, Spencerville -3.43 0.77 1.09 0.35 -5.53 28.45 -0.17 0.89 
Beaudette -1.87 0.75 3.71 0.83 -74.01 74.01 -3.31 3.31 
Delisle -15.94 0.80 1.74 4.42 317.64 317.96 1.25 1.25 
RR, S. Branch -0.06 0.82 2.19 0.82 -69.24 69.24 -1.84 1.84 
RR, Main Branch -0.28 0.39 12.55 0.83 -58.48 58.48 -8.83 8.83 
 C0 RADAR 
Bearbrook 0.60 0.93 17.73 0.49 -38.53 38.53 -14.09 14.09 
Castor 0.58 0.73 10.44 0.42 -25.31 26.29 -6.35 6.60 
SNC, Plantagenet - Gauge malfunction - 
SNC, Spencerville -14.83 0.36 2.05 0.66 -64.61 64.61 -2.01 2.01 
Beaudette -2.39 0.76 4.03 0.90 -81.06 81.06 -3.62 3.62 
Delisle -0.77 0.83 0.56 1.43 108.01 108.94 0.43 0.43 
RR, S. Branch 0.10 0.86 2.02 0.76 -64.47 64.47 -1.71 1.71 
RR, Main Branch -0.76 0.71 14.74 0.98 -76.71 76.71 -11.58 11.58 
 C2 RADAR 
Bearbrook 0.66 0.94 16.36 0.45 -36.36 36.36 -13.30 13.30 
Castor 0.43 0.82 12.21 0.49 -38.34 38.34 -9.62 9.62 
SNC, Plantagenet - Gauge malfunction - 
SNC, Spencerville -15.93 0.32 2.12 0.68 -66.83 66.83 -2.08 2.08 
Beaudette -2.29 0.75 3.97 0.89 -80.26 80.26 -3.59 3.59 
Delisle -0.45 0.83 0.51 1.29 98.52 99.89 0.39 0.39 
RR, S. Branch 0.19 0.86 1.91 0.72 -61.73 61.76 -1.64 1.64 
RR, Main Branch -0.71 0.66 14.53 0.96 -75.23 75.23 -11.35 11.35 
 C3 RADAR 
Bearbrook 0.14 0.92 25.96 0.71 -56.87 56.87 -20.80 20.80 
Castor -0.10 0.76 16.88 0.67 -54.78 54.78 -13.75 13.75 
SNC, Plantagenet - Gauge malfunction - 
SNC, Spencerville -18.07 0.36 2.25 0.72 -71.15 71.15 -2.22 2.22 
Beaudette -2.32 0.75 3.99 0.89 -80.64 80.64 -3.60 3.60 
Delisle -0.10 0.84 0.44 1.13 87.26 88.82 0.34 0.35 
RR, S. Branch 0.00 0.83 2.12 0.80 -67.60 67.60 -1.79 1.79 




 Apr 14 to May 1/03 Apr 13 to Apr 30/04 Sept 9 to Sept 16/04 Nov 1 to Nov 13/04 Nov 24 to Dec 6/04 
 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 
Bearbrook  X   - - - - X      X     X 
Castor  X    X    X     X     X 
SNC, Plantagenet X      X   X     X     X 
SNC, Spencerville   X   X   X     X   X    
Beaudette   X     X X      X  X    
Delisle   X     X    X X      X  
RR, S. Branch X     X   X    - - - - X    
RR, Main Branch X       X X    X    X    
 
 Apr 21 to May 7/05 Jun 15 to Jun 24/05 SUM 
 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 
Bearbrook X      X  2 1 2 3 
Castor X     X   1 4 1 3 
SNC, Plantagenet X       - 4 1 2 1 
SNC, Spencerville X    X    6 2 1 0 
Beaudette    X X    3 0 4 2 
Delisle X       X 4 0 2 3 
RR, S. Branch X      X  6 1 1 0 
RR, Main Branch   X  X    5 0 1  1 






 Apr 14 to May 1/03 Sept 26 to Dec 31/03 Apr 13 to Apr 30/04 Sept 9 to Sept 16/04 Nov 1 to Nov 13/04 Nov 24 to Dec 6/04 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Bearbrook X     X - - -  X   X    X 
Castor X     X X    X   X    X 
SNC, Plantagenet   X   X  X  X    X    X 
SNC, Spencerville  X    X X   X   X     X 
Beaudette  X   X      X   X    X 
Delisle  X   X     X  X  X   X  
RR, S. Branch  X    X  X  X   - - - X   
RR, Main Branch  X   X     X    X  X   
 
 Apr 21 to May 7/05 Jun 15 to Jun 24/05 SUM 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Bearbrook   X  X  2 2 3 
Castor   X X   4 1 3 
SNC, Plantagenet  X    - 1 3 3 
SNC, Spencerville  X  X   4 2 2 
Beaudette   X  X  0 5 3 
Delisle  X    X 0 5 3 
RR, S. Branch  X   X  2 4 1 
RR, Main Branch  X   X  2 5 1 
































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Rouge -1.22 0.40 88.40 0.48 -18.04 40.75 -33.51 75.69 
Petite Nation 0.37 0.67 14.41 0.35 -22.44 29.85 -9.14 12.16 
du Nord (311 km2) -0.33 0.46 28.59 0.59 -17.90 45.63 -8.66 22.08 
du Nord (1122 km2) -0.56 0.32 9.30 0.64 -36.73 52.53 -5.34 7.64 
L’Assomption -2.64 0.25 47.36 1.12 -4.54 72.39 -1.91 30.50 
L’Achigan 0.58 0.67 14.67 0.66 -4.71 38.67 -1.05 8.66 
 C0 RADAR 
Rouge -6.59 0.00 163.51 0.88 -80.84 81.11 -150.15 150.65 
Petite Nation -3.67 0.54 39.07 0.96 -87.58 87.58 -35.69 35.69 
du Nord (311 km2) -2.34 0.08 45.22 0.94 -41.89 67.72 -20.27 32.77 
du Nord (1122 km2) -1.95 0.13 12.77 0.88 -55.39 68.26 -8.05 9.92 
L’Assomption -4.18 0.01 56.52 1.34 -36.81 91.25 -15.51 38.45 
L’Achigan -1.17 0.13 33.36 1.49 -17.86 83.39 -4.00 18.67 
 C2 RADAR 
Rouge -6.98 0.01 167.62 0.90 -83.93 83.93 -155.88 155.88 
Petite Nation -3.72 0.51 39.31 0.97 -88.00 88.00 -35.86 35.86 
du Nord (311 km2) -1.73 0.04 40.93 0.85 -51.92 64.64 -25.12 31.28 
du Nord (1122 km2) -1.73 0.11 12.28 0.85 -60.12 67.62 -8.74 9.83 
L’Assomption -3.83 0.01 54.56 1.30 -37.09 89.05 -15.63 37.52 
L’Achigan -0.30 0.11 25.83 1.15 -40.18 70.57 -8.99 15.80 
 C3 RADAR 
Rouge -6.20 0.02 159.21 0.86 -78.83 78.83 -146.42 146.42 
Petite Nation -2.73 0.60 34.91 0.86 -77.93 77.93 -31.75 31.75 
du Nord (311 km2) -1.89 0.05 42.08 0.87 -45.95 66.33 -22.24 32.10 
du Nord (1122 km2) -1.78 0.11 12.39 0.85 -66.66 69.51 -9.69 10.11 
L’Assomption -2.86 0.00 48.78 1.16 -48.34 85.91 -20.37 36.19 












































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Rouge -4.89 0.39 245.10 0.82 -66.28 69.41 -197.31 206.64 
Petite Nation -43.52 0.78 35.58 0.65 -62.05 62.05 -34.15 34.15 
du Nord (311 km2) -6.64 0.02 59.29 0.84 -74.39 74.94 -52.35 52.73 
du Nord (1122 km2) -4.50 0.14 18.11 0.91 -74.93 78.69 -14.92 15.67 
L’Assomption -5.52 0.11 81.24 1.02 -65.38 89.54 -51.89 71.06 
L’Achigan -1.45 0.74 18.27 0.62 -54.33 58.91 -15.99 17.33 
 C0 RADAR 
Rouge -6.03 0.45 267.87 0.90 -84.66 84.66 -252.03 252.03 
Petite Nation -56.43 0.01 40.42 0.73 -72.70 72.70 -40.02 40.02 
du Nord (311 km2) -6.70 0.21 59.54 0.85 -80.02 80.02 -56.31 56.31 
du Nord (1122 km2) -4.92 0.33 18.80 0.94 -87.76 87.76 -17.48 17.48 
L’Assomption -3.48 0.18 67.36 0.85 -76.72 76.72 -60.89 60.89 
L’Achigan -1.73 0.13 19.29 0.66 -52.54 57.16 -15.46 16.82 
 C2 RADAR 
Rouge -6.89 0.40 283.78 0.95 -89.83 89.83 -267.43 267.43 
Petite Nation -69.68 0.14 44.84 0.82 -80.59 80.59 -44.36 44.36 
du Nord (311 km2) -8.04 0.72 64.50 0.92 -87.76 87.76 -61.75 61.75 
du Nord (1122 km2) -5.54 0.81 19.76 0.99 -92.85 92.85 -18.49 18.49 
L’Assomption -4.22 0.34 72.67 0.92 -84.52 84.52 -67.07 67.07 
L’Achigan -2.39 0.43 21.50 0.73 -66.52 66.69 -19.57 19.62 
 C3 RADAR 
Rouge -5.94 0.19 266.19 0.89 -83.51 83.51 -248.62 248.62 
Petite Nation -59.84 0.13 41.60 0.76 -74.52 74.52 -41.02 41.02 
du Nord (311 km2) -6.48 0.58 58.67 0.83 -79.48 79.48 -55.93 55.93 
du Nord (1122 km2) -4.88 0.49 18.74 0.94 -87.55 87.55 -17.44 17.44 
L’Assomption -4.16 0.11 72.27 0.91 -82.80 82.80 -65.71 65.71 











































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Rouge -5.42 0.52 126.92 0.77 22.52 53.29 37.29 88.27 
Petite Nation -0.03 0.58 4.55 0.23 11.27 20.40 2.21 4.00 
du Nord (311 km2) 0.46 0.78 36.47 0.45 -34.30 37.50 -27.55 30.12 
du Nord (1122 km2) 0.06 0.53 13.33 0.63 -37.57 51.29 -8.00 10.92 
L’Assomption -6.02 0.05 115.38 1.58 9.38 104.85 6.84 76.49 
L’Achigan 0.83 0.95 13.94 0.43 5.68 23.87 1.84 7.75 
 C0 RADAR 
Rouge -10.00 0.15 166.10 1.00 -95.79 95.79 -158.66 158.66 
Petite Nation -18.89 0.08 19.94 1.02 -99.29 99.29 -19.44 19.44 
du Nord (311 km2) -1.99 0.61 85.93 1.07 -90.25 90.25 -72.49 72.49 
du Nord (1122 km2) -2.00 0.73 23.76 1.12 -93.31 93.31 -19.87 19.87 
L’Assomption -2.26 0.88 78.64 1.08 -92.75 92.75 -67.66 67.66 
L’Achigan -0.62 0.70 42.91 1.32 -91.79 91.79 -29.80 29.80 
 C2 RADAR 
Rouge -10.58 0.00 170.44 1.03 -98.37 98.37 -162.93 162.93 
Petite Nation -19.05 0.19 20.02 1.02 -99.70 99.70 -19.52 19.52 
du Nord (311 km2) -2.42 0.18 91.83 1.14 -96.55 96.55 -77.55 77.55 
du Nord (1122 km2) -2.28 0.23 24.83 1.17 -97.54 97.54 -20.77 20.77 
L’Assomption -2.67 0.08 83.49 1.14 -97.84 97.84 -71.37 71.37 
L’Achigan -0.90 0.18 46.45 1.43 -98.63 98.63 -32.02 32.02 
 C3 RADAR 
Rouge -10.08 0.26 166.68 1.01 -96.18 96.18 -159.30 159.30 
Petite Nation -19.05 0.24 20.02 1.02 -99.70 99.70 -19.52 19.52 
du Nord (311 km2) -2.36 0.29 91.00 1.13 -95.61 95.61 -76.79 76.79 
du Nord (1122 km2) -2.28 0.22 24.83 1.17 -97.54 97.54 -20.77 20.77 
L’Assomption -2.65 0.18 83.23 1.14 -97.56 97.56 -71.16 71.16 














































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Rouge -3.78 0.53 52.49 0.56 41.45 48.59 38.68 45.34 
Petite Nation -6.37 0.83 10.75 0.80 65.82 69.98 8.84 9.40 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) - Gauge malfunction - 
L’Assomption -90.71 0.00 49.12 2.24 114.53 125.79 25.09 27.55 
L’Achigan -3.96 0.49 15.44 1.11 53.55 67.08 7.47 9.35 
 C0 RADAR 
Rouge -7.15 0.67 68.56 0.74 -71.98 71.98 -67.17 67.17 
Petite Nation -5.81 0.08 10.33 0.77 -21.26 61.84 -2.86 8.31 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) - Gauge malfunction - 
L’Assomption -25.79 0.21 26.55 1.21 17.89 79.89 3.92 17.50 
L’Achigan -6.27 0.54 18.68 1.34 58.37 66.70 8.14 9.30 
 C2 RADAR 
Rouge -12.84 0.68 89.34 0.96 -93.03 93.03 -86.82 86.82 
Petite Nation -5.93 0.05 10.42 0.78 -60.41 71.01 -8.12 9.54 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) - Gauge malfunction - 
L’Assomption -6.13 0.22 13.69 0.63 -42.08 57.79 -9.22 12.66 
L’Achigan -0.04 0.71 7.07 0.51 -34.59 47.12 -4.82 6.57 
 C3 RADAR 
Rouge -11.59 0.78 85.21 0.91 -89.02 89.02 -83.07 83.07 
Petite Nation -5.39 0.09 10.01 0.75 -64.13 69.41 -8.61 9.32 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) - Gauge malfunction - 
L’Assomption -6.22 0.17 13.78 0.63 -39.69 57.92 -8.69 12.69 












































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Rouge -5.27 0.52 220.27 0.53 -50.51 50.51 -209.73 209.73 
Petite Nation -117.11 0.85 48.73 0.58 -57.02 57.02 -48.32 48.32 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) -0.96 0.06 21.64 0.99 -48.82 92.42 -10.72 20.29 
L’Assomption -2.03 0.45 89.23 0.65 -56.11 59.24 -77.41 81.72 
L’Achigan 0.35 0.90 30.52 0.57 -47.94 47.95 -25.60 25.60 
 C0 RADAR 
Rouge -15.11 0.76 353.19 0.85 -84.14 84.14 -349.37 349.37 
Petite Nation -216.01 0.77 66.05 0.78 -77.88 77.88 -65.99 65.99 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) -1.67 0.31 25.29 1.15 -42.12 105.66 -9.25 23.20 
L’Assomption -2.19 0.52 91.57 0.66 -57.41 60.70 -79.20 83.74 
L’Achigan 0.86 0.89 14.36 0.27 -11.86 20.11 -6.33 10.73 
 C2 RADAR 
Rouge -18.56 0.77 389.16 0.94 -92.15 92.15 -382.64 382.64 
Petite Nation -282.33 0.70 75.47 0.89 -89.01 89.01 -75.43 75.43 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) -1.58 0.42 24.89 1.13 -64.15 104.63 -14.08 22.97 
L’Assomption -3.73 0.51 111.49 0.81 -76.52 76.52 -105.56 105.56 
L’Achigan 0.28 0.92 31.98 0.60 -48.17 48.17 -25.72 25.72 
 C3 RADAR 
Rouge -15.77 0.80 360.35 0.87 -85.62 85.62 -355.53 355.53 
Petite Nation -246.46 0.52 70.53 0.83 -83.15 83.15 -70.46 70.46 
du Nord (311 km2) - Gauge malfunction - 
du Nord (1122 km2) -1.46 0.36 24.29 1.11 -58.05 102.82 -12.74 22.57 
L’Assomption -3.04 0.61 103.07 0.75 -71.07 71.07 -98.04 98.04 



















































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Rouge -20.71 0.00 111.13 0.78 -74.83 74.83 -107.00 107.00 
Petite Nation - Gauge malfunction - 
du Nord (311 km2) -2.56 0.15 45.88 0.90 -78.08 78.08 -40.01 40.01 
du Nord (1122 km2) -1.93 0.32 9.32 0.86 -75.13 75.13 -8.12 8.12 
L’Assomption -3.14 0.17 58.84 0.82 -60.16 70.59 -43.37 50.89 
L’Achigan -0.35 0.53 34.63 0.90 -71.09 71.09 -27.43 27.43 
 C0 RADAR 
Rouge -32.22 0.53 137.47 0.96 -94.73 94.73 -135.45 135.45 
Petite Nation - Gauge malfunction - 
du Nord (311 km2) -3.85 0.43 53.54 1.05 -93.77 93.77 -48.05 48.05 
du Nord (1122 km2) -3.71 0.94 11.81 1.09 -97.12 97.12 -10.50 10.50 
L’Assomption -4.90 0.67 70.26 0.98 -90.81 90.81 -65.47 65.47 
L’Achigan -0.98 0.66 41.95 1.09 -86.20 86.20 -33.26 33.26 
 C2 RADAR 
Rouge -33.39 0.56 139.86 0.98 -96.40 96.40 -137.84 137.84 
Petite Nation - Gauge malfunction - 
du Nord (311 km2) -4.04 0.25 54.58 1.07 -95.66 95.66 -49.02 49.02 
du Nord (1122 km2) -3.76 0.92 11.88 1.10 -97.78 97.78 -10.57 10.57 
L’Assomption -5.03 0.73 71.03 0.99 -91.88 91.88 -66.24 66.24 
L’Achigan -1.17 0.53 43.89 1.14 -90.31 90.31 -34.84 34.84 
 C3 RADAR 
Rouge -32.13 0.71 137.27 0.96 -94.59 94.59 -135.24 135.24 
Petite Nation - Gauge malfunction - 
du Nord (311 km2) -3.97 0.26 54.22 1.06 -94.95 94.95 -48.66 48.66 
du Nord (1122 km2) -3.73 0.93 11.84 1.10 -97.43 97.43 -10.54 10.54 
L’Assomption -5.38 0.87 73.08 1.01 -94.20 94.20 -67.91 67.91 






 Apr 13 to Apr 30/04 Sept 9 to Sept 16/04 Nov 1 to Nov 13/04 Nov 24 to Dec 6/04 
 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 
Rouge X    X    X    X    
Petite Nation X    X     X   X    
du Nord (311 km2) X    X    - - - - - - - - 
du Nord (1122 km2) X    X    - - - - X    
L’Assomption  X    X     X  X    
L’Achigan    X X       X  X   
 
 Apr 21 to May 7/05 SUM 
 RAG C0 C2 C3 RAG C0 C2 C3 
Rouge X    7 0 0 0 
Petite Nation - - - - 3 1 0 0 
du Nord (311 km2) X    5 0 0 0 
du Nord (1122 km2) X    6 0 0 0 
L’Assomption X    2 4 1 0 
L’Achigan X    2 1 0 2 






 Sep 26 to Dec 31/03 Apr 13 to Apr 30/04 Sept 9 to Sept 16/04 Nov 1 to Nov 13/04 Nov 24 to Dec 6/04 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Rouge   1   1 1   1   1   
Petite Nation   1 1   1   1   1   
du Nord (311 km2)  1    1 1   - - - - - - 
du Nord (1122 km2)  1    1 1   - - -   1 
L’Assomption   1 1   1    1  1   
L’Achigan  1    1 1     1 1   
 
 Apr 21 to May 7/05 SUM 
 C0 C2 C3 C0 C2 C3 
Rouge   X 3 0 3 
Petite Nation - - - 4 0 1 
du Nord (311 km2) X   2 1 1 
du Nord (1122 km2) X   2 1 2 
L’Assomption X   4 1 1 
L’Achigan X   3 1 2 

















































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -0.54 0.62 57.46 1.07 49.82 68.58 26.66 36.70 
English -1.49 0.38 17.83 1.56 71.46 99.12 8.15 11.30 
Noire 0.52 0.65 30.80 0.80 23.71 53.32 9.17 20.63 
 C0 RADAR 
Chateauguay -3.85 0.19 102.07 1.91 29.96 122.07 16.03 65.33 
English -3.33 0.07 23.52 2.06 23.65 123.70 2.70 14.11 
Noire -0.72 0.15 58.08 1.50 -6.53 91.47 -2.53 35.39 
 C2 RADAR 
Chateauguay -1.07 0.10 66.66 1.25 -2.88 85.64 -1.54 45.83 
English -1.01 0.03 16.04 1.41 -5.30 92.33 -0.60 10.53 
Noire -0.43 0.15 53.07 1.37 -10.22 87.16 -3.95 33.72 
 C3 RADAR 
Chateauguay -1.64 0.06 75.30 1.41 1.60 93.88 0.86 50.24 
English -2.28 0.02 20.48 1.80 15.04 115.63 1.72 13.19 






















































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay 0.35 0.70 22.64 0.29 -17.70 23.38 -13.68 18.08 
English 0.23 0.55 6.89 0.36 -20.36 27.12 -3.94 5.24 
Noire -0.20 0.40 37.26 0.57 -40.35 42.77 -26.36 27.94 
 C0 RADAR 
Chateauguay -16.46 0.47 117.36 1.52 124.12 125.79 95.96 97.25 
English -8.77 0.37 24.44 1.26 97.64 99.35 18.88 19.21 
Noire -0.12 0.21 36.00 0.55 0.87 49.46 0.57 32.32 
 C2 RADAR 
Chateauguay -11.46 0.43 99.14 1.28 100.50 101.91 77.70 78.78 
English -7.42 0.36 22.69 1.17 88.41 90.42 17.10 17.48 
Noire -0.05 0.22 34.84 0.53 -3.29 47.34 -2.15 30.93 
 C3 RADAR 
Chateauguay -9.13 0.44 89.37 1.16 88.30 90.44 68.27 69.92 
English -7.77 0.37 23.16 1.20 90.29 92.74 17.46 17.93 
Noire -0.05 0.18 34.94 0.54 -10.70 47.64 -6.99 31.13 
 
Table D.21‐ Statistical criteria for Quebec, south of the St. Lawrence River, April 13th to April 30th 2004 
 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -0.01 0.55 50.59 0.93 28.74 60.62 15.66 33.03 
English 0.49 0.55 13.87 0.78 4.03 48.63 0.72 8.65 
Noire -5.07 0.64 28.77 0.98 17.09 70.56 5.03 20.76 
 C0 RADAR 
Chateauguay 0.42 0.46 38.21 0.70 -0.57 42.86 -0.31 23.35 
English 0.40 0.50 15.10 0.85 -31.84 36.37 -5.67 6.47 
Noire -0.06 0.56 12.00 0.41 26.36 36.25 7.76 10.67 
 C2 RADAR 
Chateauguay 0.40 0.45 38.86 0.71 -10.70 45.26 -5.83 24.66 
English 0.35 0.49 15.65 0.88 -37.60 41.37 -6.69 7.36 
Noire 0.38 0.61 9.19 0.31 10.53 25.75 3.10 7.58 
 C3 RADAR 
Chateauguay -0.32 0.31 57.72 1.06 65.53 89.47 35.70 48.74 
English 0.43 0.45 14.61 0.82 -14.78 41.64 -2.63 7.41 












































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay 0.82 0.89 9.55 0.27 -11.93 21.50 -4.23 7.62 
English 0.90 0.90 2.78 0.24 0.69 17.81 0.08 2.10 
Noire -0.98 0.75 24.28 1.17 69.18 74.16 14.42 15.46 
 C0 RADAR 
Chateauguay 0.38 0.78 17.50 0.49 -39.07 39.57 -13.85 14.02 
English -0.58 0.21 11.06 0.94 -66.71 66.76 -7.85 7.85 
Noire 0.60 0.75 10.96 0.53 -18.69 42.10 -3.89 8.77 
 C2 RADAR 
Chateauguay -1.17 0.71 32.71 0.92 -78.21 78.21 -27.71 27.71 
English -1.40 0.14 13.64 1.16 -90.81 90.81 -10.68 10.68 
Noire 0.23 0.64 15.10 0.73 -51.80 54.13 -10.80 11.28 
 C3 RADAR 
Chateauguay -0.74 0.69 29.31 0.83 -69.06 69.06 -24.47 24.47 
English -1.30 0.14 13.33 1.13 -88.01 88.01 -10.35 10.35 
Noire 0.08 0.64 16.58 0.80 -58.19 59.83 -12.13 12.47 
 
Table D.23‐ Statistical criteria for Quebec, south of the St. Lawrence River, July 5th to July 30th 2004 
 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -14.89 0.01 6.47 0.90 -86.81 86.81 -6.26 6.26 
English -1.85 0.03 0.65 0.85 -68.61 68.61 -0.52 0.52 
Noire -1.43 0.23 11.08 0.97 -79.15 79.15 -9.08 9.08 
 C0 RADAR 
Chateauguay -5.21 0.76 4.04 0.56 -24.79 49.25 -1.79 3.55 
English -39.16 0.54 2.42 3.18 155.50 188.23 1.19 1.44 
Noire -5.40 0.57 17.99 1.57 102.87 103.94 11.80 11.92 
 C2 RADAR 
Chateauguay -8.78 0.63 5.07 0.70 -68.92 68.92 -4.97 4.97 
English -0.68 0.36 0.50 0.65 -17.31 49.01 -0.13 0.37 
Noire -10.05 0.59 23.64 2.06 145.83 147.73 16.73 16.95 
 C3 RADAR 
Chateauguay -6.05 0.74 4.31 0.60 -52.20 55.00 -3.76 3.97 
English -12.60 0.46 1.41 1.85 69.80 122.49 0.53 0.93 




















































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -12.25 0.88 40.07 2.09 128.82 138.00 24.72 26.49 
English -81.60 0.71 19.73 10.59 790.48 794.70 14.74 14.81 
Noire 0.69 0.88 21.01 0.70 -24.25 34.31 -7.24 10.24 
 C0 RADAR 
Chateauguay -11.40 0.55 38.78 2.02 164.64 171.18 31.60 32.85 
English -8.30 0.81 6.62 3.55 284.08 284.08 5.30 5.30 
Noire 0.68 0.87 21.24 0.71 -19.60 33.03 -5.85 9.86 
 C2 RADAR 
Chateauguay -8.61 0.79 34.13 1.78 139.48 148.18 26.77 28.44 
English -11.03 0.82 7.53 4.04 312.82 314.59 5.83 5.87 
Noire 0.71 0.86 20.26 0.68 -15.79 32.36 -4.71 9.66 
 C3 RADAR 
Chateauguay -0.14 0.61 11.74 0.61 36.24 45.42 6.96 8.72 
English -0.11 0.84 2.29 1.23 97.53 97.77 1.82 1.82 
Noire 0.40 0.91 29.21 0.98 -47.76 48.06 -14.26 14.35 
 
Table D.25‐ Statistical criteria for Quebec, south of the St. Lawrence River, August 12th to August 18th 2004 
 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -1.13 0.49 4.80 0.36 -7.06 29.30 -0.95 3.92 
English -18.93 0.02 1.72 1.72 149.04 155.67 1.49 1.56 
Noire 0.43 0.88 17.85 0.43 -30.57 32.33 -12.81 13.54 
 C0 RADAR 
Chateauguay -5.82 0.25 8.58 0.64 -56.29 56.29 -7.53 7.53 
English -0.01 0.16 0.39 0.39 -15.78 29.28 -0.16 0.29 
Noire -2.64 0.04 44.93 1.07 -91.58 91.58 -38.37 38.37 
 C2 RADAR 
Chateauguay -7.03 0.24 9.31 0.70 -63.14 63.14 -8.45 8.45 
English -0.19 0.16 0.42 0.42 -22.73 32.07 -0.23 0.32 
Noire -2.66 0.05 45.03 1.08 -91.85 91.85 -38.48 38.48 
 C3 RADAR 
Chateauguay -8.05 0.23 9.89 0.74 -68.33 68.33 -9.14 9.14 
English -1.14 0.17 0.56 0.56 -43.50 43.75 -0.44 0.44 



















































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -8.95 0.89 113.77 2.33 177.97 180.32 86.87 88.02 
English -54.77 0.88 30.55 6.68 542.17 542.45 24.80 24.82 
Noire -1.12 0.96 59.58 1.35 109.79 110.07 48.41 48.53 
 C0 RADAR 
Chateauguay 0.14 0.85 33.42 0.69 -52.01 52.01 -25.39 25.39 
English 0.34 0.91 3.34 0.73 -46.54 46.72 -2.13 2.14 
Noire 0.00 0.88 40.91 0.93 -63.58 63.58 -28.03 28.03 
 C2 RADAR 
Chateauguay -0.31 0.83 41.20 0.84 -65.58 65.58 -32.01 32.01 
English -0.04 0.82 4.16 0.91 -61.43 61.52 -2.81 2.81 
Noire -0.38 0.81 48.09 1.09 -77.58 77.58 -34.21 34.21 
 C3 RADAR 
Chateauguay -0.52 0.81 44.49 0.91 -70.86 70.86 -34.59 34.59 
English 0.07 0.88 3.95 0.86 -58.55 58.57 -2.68 2.68 
Noire -0.25 0.83 45.69 1.04 -72.22 72.22 -31.84 31.84 
 
Table D.27‐ Statistical criteria for Quebec, south of the St. Lawrence River, November 5th to November 13th 2004 
 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -18.06 0.64 15.76 1.07 91.86 91.87 13.49 13.49 
English -379.97 0.92 8.12 5.21 484.09 484.09 7.54 7.54 
Noire -26.80 0.61 18.97 1.85 162.42 162.42 16.65 16.65 
 C0 RADAR 
Chateauguay -730.78 0.57 97.63 6.65 560.11 560.11 82.26 82.26 
English -Infinity 0.92 23.40 15.02 1288.98 1288.98 20.08 20.08 
Noire -9.29 0.61 11.54 1.13 96.46 96.46 9.89 9.89 
 C2 RADAR 
Chateauguay 195.39 0.66 50.58 3.44 295.55 295.55 43.41 43.41 
English 712.20 0.89 11.11 7.13 642.04 642.04 10.00 10.00 
Noire 0.31 0.50 2.99 0.29 2.34 22.16 0.24 2.27 
 C3 RADAR 
Chateauguay -496.18 0.55 80.47 5.48 465.57 465.57 68.38 68.38 
English -Infinity 0.93 18.53 11.90 1045.44 1045.44 16.28 16.28 















































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay -4.72 0.56 41.34 1.62 94.63 120.51 24.21 30.84 
English -20.68 0.54 12.45 3.87 257.53 262.18 8.29 8.44 
Noire -0.15 0.78 19.81 0.89 56.07 64.26 12.55 14.39 
 C0 RADAR 
Chateauguay -2.95 0.00 34.33 1.34 37.88 101.66 9.69 26.01 
English -5.04 0.01 6.57 2.04 120.47 142.35 3.88 4.58 
Noire -0.21 0.24 20.28 0.91 24.22 65.74 5.42 14.72 
 C2 RADAR 
Chateauguay -0.52 0.00 21.28 0.83 -30.83 62.23 -7.89 15.92 
English -0.12 0.03 2.83 0.88 1.86 67.58 0.06 2.17 
Noire 0.17 0.26 16.82 0.75 -19.98 49.25 -4.47 11.03 
 C3 RADAR 
Chateauguay -0.42 0.01 20.56 0.80 -12.28 62.80 -3.14 16.07 
English -0.64 0.09 3.42 1.06 41.05 77.51 1.32 2.49 
Noire -0.52 0.12 22.76 1.02 15.63 63.21 3.50 14.15 
 
Table D.29‐ Statistical criteria for Quebec, south of the St. Lawrence River, April 23rd to May 7th 2005 
 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay 0.47 0.90 32.69 0.34 17.59 27.06 17.02 26.18 
English 0.74 0.86 7.35 0.29 14.42 21.66 3.67 5.52 
Noire - - - - - - - - 
 C0 RADAR 
Chateauguay 0.62 0.83 27.83 0.29 14.51 22.16 14.04 21.44 
English 0.68 0.73 8.20 0.32 11.39 25.03 2.90 6.38 
Noire - - - - - - - - 
 C2 RADAR 
Chateauguay 0.09 0.88 43.03 0.45 -39.85 39.85 -38.56 38.56 
English 0.02 0.74 14.29 0.56 -43.43 43.43 -11.06 11.06 
Noire - - - - - - - - 
 C3 RADAR 
Chateauguay 0.63 0.68 27.33 0.28 1.08 19.93 1.04 19.28 
English 0.68 0.68 8.17 0.32 -0.94 22.37 -0.24 5.70 




















































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay 0.62 0.77 59.04 0.49 -31.06 33.80 -37.48 40.77 
English 0.69 0.74 14.71 0.56 -22.73 35.60 -5.93 9.28 
Noire 0.78 0.81 13.83 0.37 -12.85 24.60 -4.77 9.14 
 C0 RADAR 
Chateauguay -0.16 0.93 103.53 0.86 -68.05 68.05 -82.09 82.09 
English 0.24 0.90 22.89 0.88 -56.95 56.95 -14.85 14.85 
Noire 0.17 0.87 27.09 0.73 -53.37 53.54 -19.84 19.90 
 C2 RADAR 
Chateauguay -0.32 0.93 110.20 0.91 -72.65 72.65 -87.65 87.65 
English 0.03 0.93 25.79 0.99 -66.46 66.46 -17.32 17.32 
Noire -0.24 0.88 33.08 0.89 -66.52 66.62 -24.72 24.76 
 C3 RADAR 
Chateauguay -0.24 0.90 107.02 0.89 -70.61 70.61 -85.19 85.19 
English 0.13 0.90 24.46 0.94 -62.62 62.62 -16.32 16.32 
Noire -0.47 0.87 36.00 0.97 -73.07 73.07 -27.16 27.16 
 
Table D.31‐ Statistical criteria for Quebec, south of the St. Lawrence River, August 26th to September 24th 2005 
 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 PRECIP. GAUGES 
Chateauguay 0.41 0.57 11.94 0.66 -7.30 44.44 -1.33 8.07 
English -10.93 0.40 5.65 3.17 170.76 198.50 3.04 3.54 
Noire 0.02 0.86 41.70 1.34 -77.03 77.03 -24.00 24.00 
 C0 RADAR 
Chateauguay 0.85 0.87 6.07 0.34 -8.75 21.42 -1.59 3.89 
English 0.77 0.82 0.79 0.44 -21.19 28.22 -0.38 0.50 
Noire 0.00 0.94 42.10 1.35 -76.01 76.01 -23.68 23.68 
 C2 RADAR 
Chateauguay 0.53 0.86 10.66 0.59 -41.47 41.76 -7.53 7.58 
English 0.48 0.81 1.18 0.66 -46.57 46.91 -0.83 0.84 
Noire -0.01 0.93 42.36 1.36 -76.43 76.43 -23.82 23.82 
 C3 RADAR 
Chateauguay 0.82 0.87 6.58 0.36 -18.47 25.46 -3.35 4.62 
English 0.82 0.85 0.70 0.40 -14.62 24.97 -0.26 0.45 





 Apr 14 to May 1/03 Apr 13 to Apr 30/04 May 23 to Jun 10/04 Jul 5 to Jul 30/04 
 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 
Chateauguay X     X   X     X   
English   X  X    X    X    
Noire X      X   X      X 
 
 Jul 30 to Aug 8/04 Aug 12 to Aug 18/04 Sept 9 to Sept 16/04 Nov 5 to Nov 13/04 
 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 
Chateauguay    X X     X   X    
English    X  X    X   X    
Noire X    X     X     X  
 
 Nov 20 to Dec 19/04 Apr 23 to May 7/05 Jun 15 to Jun 24/05 Aug 26 to Sept 24/05 
 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 RAG C0 C2 C3 
Chateauguay   X     X X     X   
English   X  X    X       X 
Noire   X      X    X    
 
 SUM 
 RAG C0 C2 C3 
Chateauguay 5 4 1 2 
English 6 2 2 2 
Noire 5 2 3 1 






 Apr 14 to May 1/03 Sept 26 to Dec 31/03 Apr 13 to Apr 30/04 May 23 to Jun 10/04 Jul 5 to Jul 30/04 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Chateauguay   X  X  X   X   X   
English  X   X    X X    X  
Noire  X   X   X  X     X 
 
 Jul 30 to Aug 8/04 Aug 12 to Aug 18/04 Sept 9 to Sept 16/04 Nov 5 to Nov 13/04 Nov 20 to Dec 19/04 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Chateauguay   X X   X    X   X  
English   X X   X    X   X  
Noire  X  X   X    X   X  
 
 Apr 23 to May 7/05 Jun 15 to Jun 24/05 Aug 26 to Sept 24/05 SUM 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Chateauguay   X X   X   7 3 3 
English   X X     X 4 5 4 
Noire - - - X   X   5 6 1 















































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  -10.74 0.24 20.58 1.13 57.99 84.83 10.57 15.46 
Saranac River  -19.74 0.22 28.24 0.55 -18.73 45.60 -9.56 23.26 
Ausable  -2.39 0.22 38.23 0.72 -62.24 62.34 -33.17 33.22 
Putnam Creek  -3.35 0.09 3.16 0.64 -51.34 52.57 -2.55 2.61 
Lake George  - - - - - - - - 
Poultney River  -3.03 0.03 10.36 0.72 -59.35 63.26 -8.50 9.06 
Mettawee River  -4.29 0.23 9.09 0.66 -58.27 59.25 -8.08 8.21 
Otter Creek (789 km2) -4.58 0.50 27.20 0.70 -66.34 66.34 -25.90 25.90 
Otter Creek (1573 km2) 142.75 0.04 50.78 0.69 -62.92 64.04 -46.29 47.11 
New Haven River  -0.71 0.00 11.78 1.00 -36.09 64.57 -4.25 7.61 
Little Otter Creek  -4.44 0.11 5.24 1.39 37.92 114.34 1.43 4.30 
Laplatte River  -2.58 0.03 4.76 1.97 78.05 156.20 1.89 3.78 
Winooski River  -2.14 0.02 30.43 0.76 -59.78 59.78 -24.03 24.03 
Dog River  -1.09 0.02 7.57 0.88 -61.69 61.80 -5.29 5.30 
Mad River -0.90 0.02 15.68 0.90 -55.77 61.34 -9.68 10.65 
Little River  - - - - - - - - 
Winooski River  -1.84 0.00 78.74 0.70 -28.25 53.09 -31.90 59.97 
Lamoille River(770 km2) -1.10 0.00 27.90 0.82 -16.53 64.79 -5.64 22.11 
Lamoille River (1758 km2) -3.50 0.00 74.54 0.96 18.83 84.78 14.68 66.09 
Missisquoi River(326 km2) -0.70 0.05 15.05 0.79 -22.69 60.68 -4.32 11.56 
Missisquoi River (1152 km2) -1.96 0.03 41.37 0.66 -9.35 57.75 -5.84 36.09 
Missisquoi River (2249 km2)  -3.94 0.00 93.13 0.86 12.46 76.18 13.49 82.47 
 C2 RADAR 
Great Chazy River  -5.98 0.24 15.87 0.87 30.81 60.29 5.61 10.99 
Saranac River  -16.71 0.26 26.10 0.51 -30.05 44.66 -15.32 22.78 
Ausable  -3.00 0.17 41.51 0.78 -69.09 69.15 -36.82 36.85 
Putnam Creek  -4.50 0.11 3.56 0.72 -64.31 64.31 -3.19 3.19 
Lake George  - - - - - - - - 
Poultney River  -2.00 0.12 8.94 0.62 -47.66 53.46 -6.83 7.66 
Mettawee River  -6.15 0.01 10.57 0.76 -66.76 67.69 -9.25 9.38 
Otter Creek (789 km2) -5.37 0.39 29.05 0.74 -70.70 70.70 -27.60 27.60 
Otter Creek (1573 km2) -132.77 0.12 48.99 0.67 -56.25 61.34 -41.38 45.12 
New Haven River  -1.08 0.01 12.99 1.10 -15.58 77.86 -1.84 9.17 
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Little Otter Creek  -3.27 0.09 4.64 1.24 19.46 99.94 0.73 3.76 
Laplatte River  -2.90 0.04 4.97 2.05 86.15 163.49 2.09 3.96 
Winooski River  -1.96 0.00 29.52 0.73 -46.41 55.36 -18.66 22.25 
Dog River  -1.01 0.01 7.42 0.87 -44.76 58.90 -3.84 5.05 
Mad River -0.98 0.01 15.99 0.92 -40.58 63.50 -7.04 11.02 
Little River  - - - - - - - - 
Winooski River  -2.27 0.01 84.46 0.75 -19.31 59.70 -21.81 67.43 
Lamoille River(770 km2) -1.49 0.00 30.36 0.89 -9.60 72.38 -3.28 24.70 
Lamoille River (1758 km2) -3.83 0.00 77.22 0.99 19.19 88.18 14.96 68.74 
Missisquoi River(326 km2) -0.86 0.04 15.76 0.83 -15.36 66.47 -2.93 12.67 
Missisquoi River (1152 km2) -2.50 0.02 44.98 0.72 -3.51 63.79 -2.19 39.87 
Missisquoi River (2249 km2)  -4.14 0.00 94.97 0.88 11.71 77.95 12.68 84.39 
 C3 RADAR 
Great Chazy River  -5.61 0.24 15.44 0.85 31.42 59.83 5.72 10.90 
Saranac River  -16.79 0.26 26.16 0.51 -36.83 46.13 -18.79 23.53 
Ausable  -3.78 0.19 45.41 0.85 -77.47 77.47 -41.29 41.29 
Putnam Creek  -10.70 0.01 5.18 1.05 -99.96 99.96 -4.96 4.96 
Lake George  - - - - - - - - 
Poultney River  -7.40 0.02 14.97 1.05 -97.84 97.84 -14.01 14.01 
Mettawee River  -11.86 0.01 14.18 1.02 -98.04 98.04 -13.59 13.59 
Otter Creek (789 km2) -11.19 0.00 40.21 1.03 -98.64 98.64 -38.51 38.51 
Otter Creek (1573 km2) 285.61 0.38 71.71 0.98 -97.36 97.36 -71.63 71.63 
New Haven River  -1.51 0.25 14.28 1.21 -96.23 96.23 -11.34 11.34 
Little Otter Creek  -1.50 0.10 3.55 0.95 -73.10 78.17 -2.75 2.94` 
Laplatte River  -3.59 0.00 5.39 2.22 157.75 191.26 3.82 4.63 
Winooski River  -3.85 0.00 37.81 0.94 -83.07 83.07 -33.39 33.39 
Dog River  -2.67 0.11 10.03 1.17 -99.83 99.83 -8.56 8.56 
Mad River -2.33 0.00 20.75 1.20 -99.98 99.98 -17.35 17.35 
Little River  - - - - - - - - 
Winooski River  -1.18 0.00 68.91 0.61 -31.63 46.77 -35.73 52.82 
Lamoille River(770 km2) -0.96 0.00 26.92 0.79 -38.57 55.41 -13.16 18.91 
Lamoille River (1758 km2) -3.78 0.00 76.85 0.99 37.85 76.95 29.50 59.98 
Missisquoi River(326 km2) -1.02 0.08 16.42 0.86 -62.67 62.88 -11.94 11.98 
Missisquoi River (1152 km2) -2.02 0.01 41.78 0.67 -45.66 55.15 -28.53 34.47 















































































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  - - - - - - - - 
Saranac River  - - - - - - - - 
Ausable  -1.30 0.24 41.21 0.92 -70.40 73.71 -31.41 32.89 
Putnam Creek  -1.41 0.58 5.45 1.07 -89.25 89.25 -4.53 4.53 
Lake George  - - - - - - - - 
Poultney River  -3.11 0.60 11.21 1.03 -92.88 92.88 -10.10 10.10 
Mettawee River  -5.62 0.04 13.25 1.08 -99.72 99.72 -12.21 12.21 
Otter Creek (789 km2) -2.81 0.18 35.62 1.11 -96.22 96.22 -30.88 30.88 
Otter Creek (1573 km2) -5.88 0.09 48.37 0.88 -80.24 80.47 -44.25 44.38 
New Haven River  0.42 0.63 8.70 0.71 -42.90 49.96 -5.23 6.09 
Little Otter Creek  -3.92 0.38 2.73 1.17 22.52 76.15 0.53 1.78 
Laplatte River  -1.17 0.41 2.57 0.98 16.85 64.85 0.44 1.69 
Winooski River  -0.37 0.78 25.41 0.62 -56.73 56.73 -23.15 23.15 
Dog River  0.15 0.78 5.22 0.61 -51.89 53.33 -4.42 4.54 
Mad River 0.05 0.76 11.55 0.63 -52.55 54.11 -9.71 9.99 
Little River  - - - - - - - - 
Winooski River  0.06 0.79 66.94 0.55 -46.11 48.58 -56.06 59.07 
Lamoille River(770 km2) 0.19 0.77 24.16 0.58 -48.70 48.99 -20.37 20.49 
Lamoille River (1758 km2) - - - - - - - - 
Missisquoi River(326 km2) 0.05 0.46 18.39 0.83 -54.89 57.04 -12.12 12.59 
Missisquoi River (1152 km2) - - - - - - - - 
Missisquoi River (2249 km2)  0.07 0.75 80.67 0.54 -45.85 46.27 -68.89 69.51 
 C2 RADAR 
Great Chazy River  - - - - - - - - 
Saranac River  - - - - - - - - 
Ausable  -1.53 0.23 43.22 0.97 -80.79 80.96 -36.04 36.12 
Putnam Creek  -1.55 0.42 5.60 1.10 -91.06 91.06 -4.62 4.62 
Lake George  - - - - - - - - 
Poultney River  -1.78 0.83 9.23 0.85 -79.48 79.48 -8.64 8.64 
Mettawee River  -5.24 0.37 12.87 1.05 -97.34 97.34 -11.92 11.92 
Otter Creek (789 km2) -1.68 0.69 29.88 0.93 -82.80 82.80 -26.57 26.57 
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Otter Creek (1573 km2) -4.46 0.16 43.09 0.78 -65.70 68.96 -36.23 38.03 
New Haven River  0.34 0.56 9.30 0.76 -43.52 52.58 -5.31 6.41 
Little Otter Creek  -2.43 0.37 2.28 0.97 9.73 65.84 0.23 1.54 
Laplatte River  -0.32 0.41 2.00 0.77 2.54 52.75 0.07 1.38 
Winooski River  -0.20 0.78 23.72 0.58 -49.91 51.40 -20.37 20.97 
Dog River  0.17 0.75 5.15 0.61 -45.37 52.04 -3.86 4.43 
Mad River -0.01 0.73 11.93 0.65 -54.09 55.58 -9.99 10.27 
Little River  - - - - - - - - 
Winooski River  0.02 0.76 68.39 0.56 -46.83 49.57 -56.94 60.27 
Lamoille River(770 km2) 0.00 0.74 26.76 0.64 -54.93 55.17 -22.97 23.08 
Lamoille River (1758 km2) - - - - - - - - 
Missisquoi River(326 km2) -0.12 0.44 19.88 0.90 -62.53 62.59 -13.80 13.81 
Missisquoi River (1152 km2) - - - - - - - - 
Missisquoi River (2249 km2)  -0.08 0.81 87.00 0.58 -51.85 51.85 -77.91 77.91 
 C3 RADAR 
Great Chazy River  - - - - - - - - 
Saranac River  - - - - - - - - 
Ausable  -1.65 0.23 44.23 0.99 -83.48 83.62 -37.24 37.31 
Putnam Creek  -1.26 0.51 5.27 1.04 -86.41 86.41 -4.38 4.38 
Lake George  - - - - - - - - 
Poultney River  -1.12 0.81 8.05 0.74 -70.47 70.47 -7.66 7.66 
Mettawee River  -4.55 0.48 12.14 0.99 -92.63 92.63 -11.34 11.34 
Otter Creek (789 km2) -1.41 0.61 28.30 0.88 -78.55 78.55 -25.21 25.21 
Otter Creek (1573 km2) -4.23 0.16 42.16 0.76 -58.51 67.10 -32.26 37.00 
New Haven River  0.37 0.48 9.07 0.74 -26.19 50.14 -3.19 6.11 
Little Otter Creek  -4.18 0.38 2.80 1.20 41.56 71.72 0.97 1.68 
Laplatte River  -0.93 0.37 2.42 0.93 28.42 56.60 0.74 1.48 
Winooski River  0.08 0.81 20.84 0.51 -35.65 45.03 -14.55 18.38 
Dog River  0.24 0.74 4.95 0.58 -32.90 50.32 -2.80 4.28 
Mad River 0.24 0.70 10.37 0.56 -37.98 47.72 -7.01 8.81 
Little River  - - - - - - - - 
Winooski River  0.30 0.72 57.92 0.48 -27.61 41.39 -33.57 50.33 
Lamoille River(770 km2) 0.33 0.73 21.98 0.53 -40.11 43.21 -16.78 18.07 
Lamoille River (1758 km2) - - - - - - - - 
Missisquoi River(326 km2) -0.01 0.36 18.90 0.86 -51.95 54.78 -11.47 12.09 
Missisquoi River (1152 km2) - - - - - - - - 


































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  0.67 0.85 3.88 0.31 3.04 24.06 0.39 3.05 
Saranac River  -9.74 0.63 30.61 0.94 -90.45 90.45 -29.55 29.55 
Ausable  -5.39 0.08 22.04 1.08 -98.90 98.90 -20.24 20.24 
Putnam Creek  -6.41 0.68 1.51 0.82 -78.49 78.49 -1.44 1.44 
Lake George  - - - - - - - - 
Poultney River  -8.05 0.63 6.47 0.82 -78.77 78.77 -6.25 6.25 
Mettawee River  -13.30 0.63 10.88 1.03 -99.65 99.65 -10.50 10.50 
Otter Creek (789 km2) -9.44 0.31 18.59 0.95 -91.26 91.26 -17.82 17.82 
Otter Creek (1573 km2) -8.76 0.75 50.13 0.87 -84.58 84.58 -48.75 48.75 
New Haven River  -4.59 0.56 6.17 0.97 37.08 69.15 2.37 4.42 
Little Otter Creek  -189.23 0.52 4.00 4.20 271.33 273.83 2.58 2.60 
Laplatte River  -17.68 0.65 2.40 2.11 131.87 140.13 1.51 1.60 
Winooski River  0.39 0.93 9.56 0.37 -1.28 30.16 -0.33 7.84 
Dog River  -0.19 0.85 2.19 0.42 -9.53 38.43 -0.49 1.99 
Mad River -0.19 0.85 5.15 0.56 8.55 43.60 0.79 4.03 
Little River  - - - - - - - - 
Little River  -9.45 0.00 8.57 0.84 -17.55 75.52 -1.80 7.74 
Winooski River  -1.97 0.87 42.20 0.60 7.30 48.13 5.15 33.97 
Lamoille River(770 km2) 0.79 0.84 8.23 0.33 -6.28 28.37 -1.55 7.00 
Lamoille River (1758 km2) 0.31 0.86 33.37 0.61 25.20 44.66 13.78 24.42 
Missisquoi River(326 km2) 0.14 0.75 6.28 0.91 51.45 58.62 3.55 4.05 
Missisquoi River (1152 km2) 0.07 0.94 22.38 0.59 20.36 43.27 7.78 16.53 
Missisquoi River (2249 km2)  -0.32 0.89 49.27 0.80 43.34 53.92 26.59 33.08 
 C2 RADAR 
Great Chazy River  -0.10 0.76 7.03 0.56 -47.18 47.18 -5.97 5.97 
Saranac River  -10.83 0.60 32.13 0.98 -94.70 94.70 -30.94 30.94 
Ausable  -5.41 0.06 22.07 1.08 -99.08 99.08 -20.28 20.28 
Putnam Creek  -8.68 0.67 1.72 0.94 -89.68 89.68 -1.64 1.64 
Lake George  - - - - - - - - 
Poultney River -3.70 0.20 4.67 0.59 -38.47 51.04 -3.05 4.05 
Mettawee River  -10.70 0.56 9.84 0.93 -90.24 90.24 -9.51 9.51 
Otter Creek (789 km2) -3.28 0.37 11.91 0.61 -53.99 55.95 -10.54 10.93 
Otter Creek (1573 km2) -6.22 0.50 43.11 0.75 -72.14 72.14 -41.58 41.58 
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New Haven River  -0.78 0.46 3.48 0.55 -13.57 41.04 -0.87 2.62 
Little Otter Creek  -257.72 0.21 4.66 4.90 254.50 265.68 2.42 2.53 
Laplatte River  -6.65 0.39 1.54 1.35 63.07 84.49 0.72 0.96 
Winooski River  0.36 0.76 9.85 0.38 -24.13 33.33 -6.27 8.66 
Dog River  -0.50 0.71 2.45 0.47 -40.12 42.34 -2.08 2.19 
Mad River 0.16 0.71 4.33 0.47 -35.30 40.35 -3.26 3.73 
Little River  - - - - - - - - 
Winooski River  -0.50 0.77 30.03 0.43 -27.21 39.52 -19.20 27.89 
Lamoille River(770 km2) -0.07 0.73 18.48 0.75 -57.27 57.27 -14.13 14.13 
Lamoille River (1758 km2) 0.59 0.73 25.74 0.47 -27.94 34.96 -15.27 19.11 
Missisquoi River(326 km2) 0.54 0.68 4.59 0.67 -31.30 37.96 -2.16 2.62 
Missisquoi River (1152 km2) 0.64 0.89 13.98 0.37 -31.21 31.29 -11.93 11.96 
Missisquoi River (2249 km2)  0.82 0.85 18.27 0.30 -5.11 23.72 -3.13 14.56 
 C3 RADAR 
Great Chazy River  0.01 0.78 6.69 0.53 -44.28 44.28 -5.61 5.61 
Saranac River  -10.98 0.59 32.33 0.99 -95.30 95.30 -31.13 31.13 
Ausable  -5.41 0.06 22.08 1.08 -99.11 99.11 -20.29 20.29 
Putnam Creek  -8.12 0.66 1.67 0.91 -86.97 86.97 -1.59 1.59 
Lake George  - - - - - - - - 
Poultney River  -5.12 0.65 5.33 0.67 -65.04 65.04 -5.16 5.16 
Mettawee River  -11.96 0.72 10.36 0.98 -94.87 94.87 -9.99 9.99 
Otter Creek (789 km2) -4.74 0.58 13.78 0.71 -67.98 67.98 -13.28 13.28 
Otter Creek (1573 km2) -6.60 0.69 44.24 0.77 -74.92 74.92 -43.19 43.19 
New Haven River  -0.88 0.50 3.58 0.56 -3.50 40.52 -0.22 2.59 
Little Otter Creek  -66.53 0.27 2.38 2.50 129.42 137.47 1.23 1.31 
Laplatte River  -1.58 0.43 0.89 0.78 21.00 45.25 0.24 0.52 
Winooski River  0.52 0.90 8.52 0.33 -27.35 30.60 -7.11 7.95 
Dog River  -0.03 0.79 2.04 0.39 -26.71 36.32 -1.38 1.88 
Mad River 0.40 0.77 3.65 0.40 -23.98 34.43 -2.22 3.18 
Little River  - - - - - - - - 
Winooski River  -0.38 0.84 28.80 0.41 -31.46 38.56 -22.20 27.21 
Lamoille River(770 km2) -0.06 0.79 18.33 0.74 -57.87 57.87 -14.28 14.28 
Lamoille River (1758 km2) 0.40 0.74 31.21 0.57 -40.57 40.63 -22.18 22.21 
Missisquoi River(326 km2) 0.37 0.75 5.35 0.78 -47.08 47.15 -3.25 3.26 
Missisquoi River (1152 km2) 0.16 0.89 21.27 0.56 -49.23 49.23 -18.81 18.81 




















































































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  -15.28 0.62 9.39 2.77 157.12 175.63 5.32 5.95 
Saranac River  -11.20 0.20 19.49 0.95 -91.27 91.63 -18.80 18.88 
Ausable  -1.86 0.00 13.39 1.22 -98.35 98.35 -10.80 10.80 
Putnam Creek  -1.08 0.23 1.34 1.01 -79.61 80.22 -1.05 1.06 
Lake George  - - - - - - - - 
Poultney River  -5.13 0.22 5.70 1.97 4.79 108.08 0.14 3.12 
Mettawee River  -0.67 0.10 9.72 1.40 -93.45 93.45 -6.48 6.48 
Otter Creek (789 km2) -1.01 0.30 8.72 0.94 -62.80 77.14 -5.84 7.18 
Otter Creek (1573 km2) -5.97 0.22 18.05 1.08 -24.81 74.08 -4.15 12.38 
New Haven River  -25.97 0.27 7.82 2.87 107.07 156.74 2.92 4.27 
Little Otter Creek  -457.93 0.08 4.26 10.44 428.14 439.16 1.75 1.79 
Laplatte River  -3.45 0.18 1.23 2.61 91.21 132.43 0.43 0.62 
Winooski River  -2.90 0.09 7.07 0.95 -13.95 66.12 -1.04 4.92 
Dog River  -36.12 0.45 2.91 2.93 61.59 136.63 0.61 1.36 
Mad River -20.64 0.36 5.63 2.18 50.32 114.02 1.30 2.94 
Little River  - - - - - - - - 
Winooski River  -4.84 0.05 29.19 1.09 15.56 63.81 4.16 17.07 
Lamoille River(770 km2) 0.05 0.52 8.44 0.70 -46.86 57.63 -5.65 6.95 
Lamoille River (1758 km2) -0.09 0.27 25.30 0.81 -17.15 50.64 -5.34 15.76 
Missisquoi River(326 km2) 0.17 0.54 2.15 0.78 -51.98 56.28 -1.44 1.56 
Missisquoi River (1152 km2) 0.23 0.66 12.05 0.57 5.50 42.53 1.16 9.01 
Missisquoi River (2249 km2) - - - - - - - - 
 C2 RADAR 
Great Chazy River  -3.48 0.47 4.93 1.45 54.89 83.38 1.86 2.83 
Saranac River  -12.00 0.34 20.12 0.98 -94.77 94.77 -19.52 19.52 
Ausable  -1.86 0.00 13.41 1.22 -98.48 98.48 -10.82 10.82 
Putnam Creek  -0.65 0.28 1.19 0.90 -62.28 66.81 -0.82 0.88 
Lake George  - - - - - - - - 
Poultney River  -27.50 0.33 12.29 4.26 141.38 170.53 4.08 4.93 
Mettawee River  -0.12 0.18 7.95 1.15 -50.06 68.16 -3.47 4.73 
Otter Creek (789 km2) -2.69 0.43 11.81 1.27 -0.06 76.16 -0.01 7.08 
Otter Creek (1573 km2) -16.08 0.27 28.25 1.69 38.24 88.80 6.39 14.84 
New Haven River  -27.87 0.29 8.09 2.97 127.33 171.83 3.47 4.68 
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Little Otter Creek  -509.45 0.11 4.50 11.02 486.27 500.73 1.99 2.04 
Laplatte River  -1.72 0.23 0.96 2.04 61.34 109.93 0.29 0.52 
Winooski River  -3.12 0.15 7.27 0.98 8.74 72.68 0.65 5.40 
Dog River  -30.02 0.46 2.66 2.68 83.33 140.26 0.83 1.40 
Mad River -20.16 0.46 5.57 2.16 59.32 119.01 1.53 3.07 
Little River  - - - - - - - - 
Winooski River  -5.18 0.04 30.01 1.12 21.84 69.20 5.84 18.51 
Lamoille River(770 km2) 0.17 0.67 7.91 0.66 -50.31 51.23 -6.06 6.17 
Lamoille River (1758 km2) 0.11 0.32 22.90 0.74 -25.41 44.91 -7.90 13.97 
Missisquoi River(326 km2) 0.27 0.52 2.01 0.73 -26.14 51.33 -0.72 1.42 
Missisquoi River (1152 km2) -0.03 0.74 13.93 0.66 16.42 48.33 3.48 10.23 
Missisquoi River (2249 km2) - - - - - - - - 
 C3 RADAR 
Great Chazy River  -6.47 0.66 6.36 1.88 76.19 102.43 2.58 3.47 
Saranac River  -12.06 0.39 20.17 0.98 -94.98 94.98 -19.57 19.57 
Ausable  -1.89 0.02 13.46 1.23 -99.10 99.10 -10.88 10.88 
Putnam Creek  -1.72 0.14 1.53 1.15 -94.14 94.14 -1.25 1.25 
Lake George  - - - - - - - - 
Poultney River  -2.17 0.20 4.10 1.42 -27.96 91.26 -0.81 2.64 
Mettawee River  -0.69 0.09 9.78 1.41 -93.81 93.81 -6.51 6.51 
Otter Creek (789 km2) -1.12 0.23 8.95 0.96 -72.68 79.11 -6.76 7.36 
Otter Creek (1573 km2) -3.96 0.17 15.23 0.91 -52.24 75.92 -8.73 12.69 
New Haven River  -11.74 0.25 5.37 1.97 39.70 122.03 1.08 3.32 
Little Otter Creek  -161.13 0.06 2.53 6.21 215.66 253.00 0.88 1.03 
Laplatte River  -0.30 0.15 0.66 1.41 -19.00 78.70 -0.09 0.37 
Winooski River  -2.04 0.07 6.25 0.84 -59.09 67.80 -4.39 5.04 
Dog River  -4.48 0.49 1.12 1.13 -39.18 83.85 -0.39 0.83 
Mad River -4.95 0.40 2.95 1.14 -24.64 77.98 -0.64 2.01 
Little River  - - - - - - - - 
Winooski River  -1.74 0.05 19.99 0.75 -36.65 56.70 -9.80 15.16 
Lamoille River(770 km2) -1.17 0.48 12.80 1.06 -86.73 86.73 -10.45 10.45 
Lamoille River (1758 km2) -0.34 0.26 28.06 0.90 -60.55 62.49 -18.84 19.44 
Missisquoi River(326 km2) -0.37 0.56 2.76 1.00 -75.69 75.74 -2.09 2.09 
Missisquoi River (1152 km2) 0.54 0.78 9.29 0.44 -16.25 35.13 -3.44 7.44 





































































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  0.10 0.62 17.19 0.94 -55.16 55.16 -10.12 10.12 
Saranac River  -4.90 0.86 35.57 0.93 -87.99 87.99 -33.68 33.68 
Ausable  -0.92 0.62 52.37 1.44 -99.78 99.78 -36.22 36.22 
Putnam Creek  -1.48 0.14 6.56 1.29 -99.26 99.26 -5.07 5.07 
Lake George  - - - - - - - - 
Poultney River  - - - - - - - - 
Mettawee River  -5.98 0.28 5.87 1.07 -99.00 99.00 -5.44 5.44 
Otter Creek (789 km2) -3.57 0.13 10.54 1.08 -96.02 96.02 -9.40 9.40 
Otter Creek (1573 km2) -8.41 0.20 23.92 1.02 -96.95 96.95 -22.69 22.69 
New Haven River  -0.93 0.91 4.67 0.82 -74.29 74.29 -4.25 4.25 
Little Otter Creek  0.13 0.46 1.69 0.75 -43.31 58.67 -0.98 1.33 
Laplatte River  0.84 0.91 1.67 0.54 -13.35 27.68 -0.41 0.85 
Winooski River  -1.42 0.44 15.57 1.07 -87.49 87.49 -12.76 12.76 
Dog River  -0.64 0.93 3.57 1.41 -93.43 93.43 -2.37 2.37 
Mad River -0.54 0.95 10.34 1.26 -89.35 89.35 -7.36 7.36 
Little River  - - - - - - - - 
Winooski River  -0.85 0.85 50.30 0.90 -76.84 76.84 -42.89 42.89 
Lamoille River(770 km2) -0.44 0.92 23.13 0.96 -74.52 74.52 -18.02 18.02 
Lamoille River (1758 km2) 0.66 0.91 35.39 0.50 -36.81 38.11 -26.33 27.26 
Missisquoi River(326 km2) 0.43 0.81 15.15 0.98 -45.59 47.34 -7.05 7.32 
Missisquoi River (1152 km2) 0.32 0.86 44.81 0.80 -53.69 55.25 -30.21 31.09 
Missisquoi River (2249 km2)  0.59 0.79 62.82 0.61 -34.30 42.01 -35.15 43.05 
 C2 RADAR 
Great Chazy River  -0.25 0.47 20.26 1.10 -69.69 69.69 -12.78 12.78 
Saranac River  -6.15 0.85 39.14 1.02 -95.93 95.93 -36.71 36.71 
Ausable  -0.92 0.20 52.39 1.44 -99.84 99.84 -36.24 36.24 
Putnam Creek  -1.48 0.13 6.55 1.28 -99.15 99.15 -5.06 5.06 
Lake George  - - - - - - - - 
Poultney River  - - - - - - - - 
Mettawee River  -5.76 0.79 5.78 1.05 -97.43 97.43 -5.35 5.35 
Otter Creek (789 km2) -2.83 0.40 9.65 0.99 -88.81 88.81 -8.69 8.69 
Otter Creek (1573 km2) -7.75 0.25 23.06 0.99 -93.68 93.68 -21.93 21.93 
New Haven River  -1.82 0.90 5.65 0.99 -86.56 86.56 -4.95 4.95 
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Little Otter Creek  -0.28 0.49 2.05 0.90 -68.07 69.33 -1.54 1.57 
Laplatte River  0.59 0.90 2.68 0.87 -40.40 41.33 -1.24 1.27 
Winooski River  -1.73 0.34 16.51 1.13 -92.90 92.90 -13.55 13.55 
Dog River  -0.77 0.38 3.70 1.46 -96.54 96.54 -2.45 2.45 
Mad River -0.83 0.97 11.29 1.37 -95.98 95.98 -7.91 7.91 
Little River  - - - - - - - - 
Winooski River  -1.33 0.84 56.41 1.01 -84.94 84.94 -47.41 47.41 
Lamoille River(770 km2) -0.93 0.91 26.75 1.11 -86.18 86.18 -20.84 20.84 
Lamoille River (1758 km2) 0.41 0.89 46.32 0.65 -48.12 48.40 -34.42 34.62 
Missisquoi River(326 km2) 0.27 0.80 17.06 1.10 -55.60 56.61 -8.59 8.75 
Missisquoi River (1152 km2) -0.06 0.80 55.66 0.99 -68.10 68.50 -38.32 38.54 
Missisquoi River (2249 km2)  0.26 0.74 84.68 0.83 -52.31 56.52 -53.61 57.92 
 C3 RADAR 
Great Chazy River  -0.25 0.60 20.25 1.10 -71.43 71.43 -13.10 13.10 
Saranac River  -6.15 0.71 39.16 1.02 -95.72 95.72 -36.63 36.63 
Ausable  -0.92 0.21 52.40 1.44 -99.86 99.86 -36.25 36.25 
Putnam Creek  -1.49 0.14 6.57 1.29 -99.56 99.56 -5.08 5.08 
Lake George  - - - - - - - - 
Poultney River  - - - - - - - - 
Mettawee River  -5.96 0.27 5.87 1.07 -98.84 98.84 -5.43 5.43 
Otter Creek (789 km2) -3.66 0.05 10.64 1.09 -96.77 96.77 -9.47 9.47 
Otter Creek (1573 km2) -8.52 0.12 24.07 1.03 -97.47 97.47 -22.81 22.81 
New Haven River  -1.91 0.94 5.74 1.00 -87.73 87.73 -5.02 5.02 
Little Otter Creek  -0.27 0.51 2.04 0.90 -68.44 69.29 -1.55 1.57 
Laplatte River  0.58 0.88 2.71 0.88 -39.73 41.20 -1.22 1.27 
Winooski River  -1.97 0.06 17.23 1.18 -96.81 96.81 -14.12 14.12 
Dog River  -0.78 0.18 3.71 1.47 -97.06 97.06 -2.46 2.46 
Mad River -0.87 0.96 11.41 1.39 -96.97 96.97 -7.99 7.99 
Little River  - - - - - - - - 
Winooski River  -1.38 0.82 57.05 1.02 -85.72 85.72 -47.84 47.84 
Lamoille River(770 km2) -1.19 0.92 28.52 1.18 -92.24 92.24 -22.31 22.31 
Lamoille River (1758 km2) 0.37 0.89 48.08 0.67 -50.40 50.49 -36.05 36.11 
Missisquoi River(326 km2) 0.15 0.79 18.42 1.19 -63.02 63.32 -9.74 9.78 
Missisquoi River (1152 km2) 0.00 0.83 54.25 0.96 -66.46 66.85 -37.40 37.62 


































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  -8.33 0.00 7.49 1.27 45.62 83.78 2.69 4.95 
Saranac River  - - - - - - - - 
Ausable  -2.45 0.52 25.66 1.17 -98.99 98.99 -21.72 21.72 
Putnam Creek  -3.01 0.19 2.90 1.13 -97.91 97.91 -2.52 2.52 
Lake George  - - - - - - - - 
Poultney River  -2.00 0.09 12.76 1.19 -97.20 97.20 -10.46 10.46 
Mettawee River  -1.79 0.02 14.22 1.25 -99.76 99.76 -11.39 11.39 
Otter Creek (789 km2) -2.44 0.04 27.26 1.16 -97.88 97.88 -23.02 23.02 
Otter Creek (1573 km2) -3.07 0.07 33.99 0.91 -74.22 78.03 -27.61 29.03 
New Haven River  -0.11 0.11 6.29 0.94 -17.65 63.20 -1.18 4.22 
Little Otter Creek  -14.58 0.01 4.81 2.66 108.98 158.51 1.97 2.87 
Laplatte River  -7.05 0.03 3.82 2.73 140.43 181.56 1.97 2.54 
Winooski River  -0.49 0.19 15.57 0.78 -53.09 57.47 -10.55 11.42 
Dog River  -0.35 0.02 4.83 1.01 -47.45 62.84 -2.28 3.01 
Mad River -0.18 0.05 9.93 1.11 -45.11 64.03 -4.06 5.76 
Little River  - - - - - - - - 
Little River  -2.78 0.19 10.17 0.71 -61.09 63.06 -8.71 8.99 
Winooski River  -0.44 0.04 47.79 0.82 -35.92 59.81 -20.90 34.80 
Lamoille River(770 km2) -0.43 0.10 18.19 0.82 -49.81 61.49 -11.00 13.57 
Lamoille River (1758 km2) -0.36 0.05 36.48 0.80 -36.34 61.23 -16.61 27.98 
Missisquoi River(326 km2) -0.21 0.07 12.02 1.01 -46.27 65.61 -5.52 7.82 
Missisquoi River (1152 km2) -0.68 0.03 32.39 0.78 -39.89 63.49 -16.60 26.42 
Missisquoi River (2249 km2)  - - - - - - - - 
 C2 RADAR 
Great Chazy River  -1.60 0.00 3.95 0.67 -22.57 52.38 -1.33 3.09 
Saranac River  - - - - - - - - 
Ausable  -2.50 0.17 25.86 1.18 -99.69 99.69 -21.88 21.88 
Putnam Creek  -2.92 0.20 2.87 1.12 -96.88 96.88 -2.49 2.49 
Lake George  - - - - - - - - 
Mettawee River  -1.70 0.04 13.99 1.23 -97.62 97.62 -11.15 11.15 
Otter Creek (789 km2) -1.44 0.08 22.94 0.98 -76.73 78.26 -18.05 18.41 
Otter Creek (1573 km2) -2.19 0.00 30.12 0.81 -50.04 65.98 -18.61 24.55 
New Haven River  -0.24 0.14 6.64 0.99 -13.57 65.55 -0.91 4.38 
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Little Otter Creek  -12.85 0.03 4.54 2.51 80.67 128.80 1.46 2.33 
Laplatte River  -4.00 0.05 3.01 2.15 80.73 126.67 1.13 1.77 
Winooski River  -0.30 0.19 14.52 0.73 -43.86 51.87 -8.71 10.31 
Dog River  -0.25 0.03 4.66 0.97 -38.31 59.75 -1.84 2.87 
Mad River -0.12 0.09 9.67 1.08 -41.60 63.23 -3.74 5.69 
Little River  - - - - - - - - 
Winooski River  -0.38 0.07 46.72 0.80 -34.61 59.16 -20.14 34.42 
Lamoille River(770 km2) -0.38 0.18 17.89 0.81 -51.81 57.49 -11.44 12.69 
Lamoille River (1758 km2) -0.41 0.14 37.10 0.81 -50.22 57.77 -22.95 26.40 
Missisquoi River(326 km2) -0.32 0.16 12.56 1.05 -62.29 64.42 -7.43 7.68 
Missisquoi River (1152 km2) -0.86 0.15 34.10 0.82 -60.21 63.00 -25.06 26.22 
Missisquoi River (2249 km2)  - - - - - - - - 
 C3 RADAR 
Great Chazy River  -2.11 0.03 4.33 0.73 -11.92 55.09 -0.70 3.25 
Saranac River  - - - - - - - - 
Ausable  -2.50 0.25 25.84 1.18 -99.59 99.59 -21.85 21.85 
Putnam Creek  -2.76 0.23 2.80 1.09 -94.63 94.63 -2.43 2.43 
Lake George  - - - - - - - - 
Poultney River  -0.84 0.10 9.98 0.93 -65.55 69.58 -7.05 7.49 
Mettawee River  -1.40 0.10 13.18 1.16 -90.24 90.24 -10.30 10.30 
Otter Creek (789 km2) -1.29 0.06 22.23 0.95 -72.10 74.75y -16.96 17.58 
Otter Creek (1573 km2) -2.10 0.01 29.67 0.80 -42.00 66.11 -15.63 24.60 
New Haven River  -0.35 0.13 6.94 1.04 -2.62 69.79 -0.18 4.66 
Little Otter Creek  -15.62 0.02 4.97 2.75 101.74 145.58 1.84 2.63 
Laplatte River  -4.83 0.05 3.25 2.32 96.64 139.49 1.35 1.95 
Winooski River  -0.23 0.12 14.15 0.71 -30.49 50.69 -6.06 10.07 
Dog River  -0.27 0.02 4.69 0.98 -27.11 64.60 -1.30 3.10 
Mad River -0.15 0.05 9.79 1.09 -30.44 68.82 -2.74 6.19 
Little River  - - - - - - - - 
Winooski River  -0.48 0.03 48.50 0.83 -21.75 64.56 -12.66 37.57 
Lamoille River(770 km2) -0.31 0.12 17.41 0.79 -43.64 58.13 -9.63 12.83 
Lamoille River (1758 km2) -0.34 0.09 36.13 0.79 -41.16 58.82 -18.81 26.88 
Missisquoi River(326 km2) -0.24 0.09 12.18 1.02 -52.14 64.40 -6.22 7.68 
Missisquoi River (1152 km2) -0.71 0.06 32.69 0.79 -50.04 61.83 -20.83 25.73 























































































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  -0.41 0.30 26.44 1.03 52.54 78.03 13.45 19.98 
Saranac River  -1.71 0.56 36.55 0.64 -6.17 52.53 -3.55 30.25 
Ausable  -0.45 0.26 77.00 1.15 -76.72 77.61 -51.39 51.99 
Putnam Creek  -0.43 0.85 8.55 0.94 -76.40 76.91 -6.97 7.02 
Lake George  - - - - - - - - 
Poultney River  -0.71 0.89 21.86 1.24 -91.14 91.47 -16.08 16.14 
Mettawee River  -1.48 0.53 25.07 1.29 -99.86 99.86 -19.39 19.39 
Otter Creek (789 km2) -1.94 0.54 52.34 1.16 -96.43 96.56 -43.62 43.68 
Otter Creek (1573 km2) -4.59 0.15 63.53 0.80 -71.82 72.59 -57.32 57.94 
New Haven River  0.12 0.35 10.82 0.75 15.52 54.47 2.24 7.86 
Little Otter Creek  -2.48 0.09 6.34 1.39 78.48 105.23 3.59 4.81 
Laplatte River  -0.58 0.17 5.24 1.18 69.47 102.39 3.10 4.57 
Winooski River  0.37 0.87 26.80 0.42 -34.16 38.07 -22.06 24.58 
Dog River  0.46 0.73 8.44 0.56 -39.76 45.79 -5.98 6.88 
Mad River -0.19 0.44 15.06 0.57 -24.05 47.96 -6.31 12.58 
Little River  - - - - - - - - 
Winooski River  0.57 0.72 71.85 0.40 -20.56 32.88 -37.13 59.38 
Lamoille River(770 km2) 0.45 0.57 27.27 0.50 -15.49 38.74 -8.41 21.03 
Lamoille River (1758 km2) -0.37 0.01 136.29 0.99 -10.80 63.19 -14.93 87.36 
Missisquoi River(326 km2) 0.22 0.35 16.74 0.56 -15.93 40.65 -4.81 12.26 
Missisquoi River (1152 km2) 0.03 0.21 60.17 0.57 -10.72 43.90 -11.34 46.41 
Missisquoi River (2249 km2)  -0.21 0.10 119.64 0.72 9.57 57.74 16.01 96.61 
 C2 RADAR 
Great Chazy River  0.07 0.33 21.42 0.84 5.68 65.79 1.46 16.85 
Saranac River  -1.79 0.50 37.08 0.64 -41.46 57.60 -23.87 33.16 
Ausable  -0.80 0.17 85.63 1.28 -89.90 90.10 -60.22 60.35 
Putnam Creek  -0.54 0.86 8.88 0.97 -78.93 79.42 -7.20 7.25 
Lake George  - - - - - - - - 
Poultney River  0.14 0.87 15.47 0.88 -67.25 68.41 -11.86 12.07 
Mettawee River  -1.05 0.85 22.79 1.17 -92.35 92.69 -17.93 18.00 
Otter Creek (789 km2) -1.08 0.63 43.98 0.97 -82.25 82.93 -37.20 37.51 
Otter Creek (1573 km2) -2.67 0.23 51.52 0.65 -50.11 57.83 -39.99 46.16 
New Haven River  -0.01 0.31 11.60 0.80 12.11 57.51 1.75 8.30 
 
  251
Little Otter Creek  -1.81 0.08 5.70 1.25 52.89 90.98 2.42 4.16 
Laplatte River  -0.11 0.16 4.39 0.99 33.01 81.53 1.47 3.64 
Winooski River  0.43 0.86 25.52 0.40 -31.39 35.73 -20.27 23.07 
Dog River  0.46 0.69 8.40 0.56 -36.23 41.80 -5.45 6.28 
Mad River -0.28 0.41 15.67 0.60 -28.37 50.53 -7.45 13.26 
Little River  - - - - - - - - 
Winooski River  0.45 0.70 80.74 0.45 -27.13 38.42 -48.99 69.38 
Lamoille River(770 km2) 0.36 0.59 29.48 0.54 -27.99 42.95 -15.19 23.31 
Lamoille River (1758 km2) -0.31 0.04 133.36 0.97 -28.82 59.22 -39.85 81.87 
Missisquoi River(326 km2) 0.13 0.47 17.70 0.59 -34.67 45.50 -10.46 13.73 
Missisquoi River (1152 km2) 0.04 0.37 59.97 0.57 -31.10 41.63 -32.89 44.01 
Missisquoi River (2249 km2)  0.05 0.22 106.34 0.64 -15.68 50.04 -26.23 83.71 
 C3 RADAR 
Great Chazy River  -0.19 0.23 24.29 0.95 21.22 73.93 5.43 18.93 
Saranac River  -2.17 0.33 39.52 0.69 -23.87 59.23 -13.74 34.11 
Ausable  -0.64 0.15 81.85 1.22 -83.00 83.31 -55.60 55.80 
Putnam Creek  0.10 0.82 6.77 0.74 -61.44 62.17 -5.61 5.67 
Lake George  - - - - - - - - 
Poultney River  0.40 0.81 12.90 0.73 -55.80 56.92 -9.84 10.04 
Mettawee River  -0.91 0.85 21.98 1.13 -90.12 90.41 -17.50 17.56 
Otter Creek (789 km2) -0.79 0.74 40.82 0.90 -78.67 79.30 -35.59 35.87 
Otter Creek (1573 km2) -1.61 0.31 43.40 0.54 -33.70 49.33 -26.89 39.37 
New Haven River  -1.36 0.04 17.76 1.23 55.80 98.44 8.05 14.20 
Little Otter Creek  -4.61 0.03 8.05 1.76 103.46 126.23 4.73 5.77 
Laplatte River  -1.23 0.04 6.23 1.40 77.73 117.96 3.47 5.26 
Winooski River  0.39 0.72 26.39 0.41 2.03 31.00 1.31 20.02 
Dog River  0.43 0.48 8.66 0.58 -5.48 39.85 -0.82 5.99 
Mad River -0.94 0.09 19.29 0.74 4.29 63.12 1.13 16.56 
Little River  - - - - - - - - 
Winooski River  0.07 0.34 105.33 0.58 5.18 47.76 9.35 86.24 
Lamoille River(770 km2) 0.07 0.29 35.55 0.66 0.41 50.48 0.22 27.40 
Lamoille River (1758 km2) -0.75 0.02 154.00 1.11 -4.41 78.14 -6.09 108.03 
Missisquoi River(326 km2) -0.15 0.15 20.33 0.67 -15.24 51.10 -4.60 15.42 
Missisquoi River (1152 km2) -0.56 0.02 76.37 0.72 -11.33 54.48 -11.98 57.60 


































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  0.11 0.79 24.77 0.99 -68.51 68.51 -17.20 17.20 
Saranac River  -1.76 0.72 49.08 1.05 -90.12 90.12 -42.32 42.32 
Ausable  -1.09 0.57 80.18 1.35 -98.73 98.73 -58.62 58.62 
Putnam Creek  0.40 0.77 14.27 0.85 -45.32 46.18 -7.61 7.75 
Lake George  - - - - - - - - 
Poultney River  -0.30 0.33 14.26 1.09 -71.54 72.70 -9.38 9.54 
Mettawee River  -1.41 0.00 17.33 1.31 -99.83 99.83 -13.26 13.26 
Otter Creek (789 km2) -3.57 0.12 27.57 1.06 -94.45 94.45 -24.69 24.69 
Otter Creek (1573 km2) -1.78 0.30 35.72 0.76 -63.48 64.65 -29.83 30.39 
New Haven River  0.72 0.87 9.48 0.71 -40.11 40.38 -5.35 5.39 
Little Otter Creek  -0.29 0.31 5.56 1.45 -10.83 82.07 -0.41 3.14 
Laplatte River  0.73 0.85 1.24 0.80 -38.21 40.99 -0.59 0.64 
Winooski River  -0.66 0.53 30.66 0.90 -70.27 70.67 -23.86 24.00 
Dog River  -0.36 0.63 6.85 1.16 -83.46 83.46 -4.94 4.94 
Mad River 0.28 0.80 11.81 0.97 -67.85 67.85 -8.26 8.26 
Little River  - - - - - - - - 
Winooski River  -0.18 0.78 80.25 0.99 -74.04 74.07 -59.81 59.83 
Lamoille River(770 km2) -1.13 0.81 15.62 1.12 -90.02 90.02 -12.57 12.57 
Lamoille River (1758 km2) -1.24 0.72 34.20 1.17 -92.13 92.13 -26.88 26.88 
Missisquoi River(326 km2) -0.16 0.51 15.61 1.19 -76.41 76.41 -10.00 10.00 
Missisquoi River (1152 km2) 0.17 0.79 47.19 0.84 -62.04 62.04 -34.80 34.80 
Missisquoi River (2249 km2)  0.02 0.83 73.79 0.92 -68.05 68.05 -54.52 54.52 
 C2 RADAR 
Great Chazy River  -0.18 0.76 28.52 1.14 -78.63 78.63 -19.74 19.74 
Saranac River  -1.96 0.72 50.76 1.08 -92.74 92.74 -43.54 43.54 
Ausable  -1.13 0.52 80.95 1.36 -99.57 99.57 -59.12 59.12 
Putnam Creek  0.13 0.63 17.19 1.02 -55.72 56.50 -9.36 9.49 
Lake George  - - - - - - - - 
Poultney River  0.02 0.55 12.42 0.95 -62.20 64.72 -8.16 8.49 
Mettawee River  -1.40 0.02 17.30 1.30 -99.54 99.54 -13.23 13.23 
Otter Creek (789 km2) -3.00 0.45 25.80 0.99 -89.53 89.53 -23.40 23.40 
Otter Creek (1573 km2) -1.79 0.31 35.82 0.76 -64.89 65.63 -30.50 30.85 
New Haven River  0.38 0.78 14.15 1.06 -59.63 59.73 -7.96 7.97 
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Little Otter Creek  0.07 0.30 4.72 1.23 -61.39 70.34 -2.35 2.69 
Laplatte River  0.00 0.67 2.36 1.52 -83.41 83.41 -1.29 1.29 
Winooski River  -0.66 0.53 30.63 0.90 -70.10 70.50 -23.81 23.94 
Dog River  0.00 0.43 5.89 1.00 -65.05 65.05 -3.85 3.85 
Mad River 0.26 0.66 11.97 0.98 -65.25 65.25 -7.94 7.94 
Little River  - - - - - - - - 
Winooski River  -0.28 0.71 83.47 1.03 -76.20 76.23 -61.55 61.58 
Lamoille River(770 km2) -1.30 0.80 16.22 1.16 -92.95 92.95 -12.98 12.98 
Lamoille River (1758 km2) -1.41 0.57 35.45 1.22 -95.26 95.26 -27.79 27.79 
Missisquoi River(326 km2) -0.38 0.53 17.01 1.30 -85.46 85.46 -11.18 11.18 
Missisquoi River (1152 km2) 0.00 0.83 51.78 0.92 -68.70 68.70 -38.54 38.54 
Missisquoi River (2249 km2)  -0.14 0.88 79.52 0.99 -73.37 73.37 -58.77 58.77 
 C3 RADAR 
Great Chazy River  -0.24 0.74 29.20 1.16 -80.31 80.31 -20.16 20.16 
Saranac River  -2.06 0.71 51.67 1.10 -94.02 94.02 -44.15 44.15 
Ausable  -1.14 0.21 81.04 1.37 -99.61 99.61 -59.14 59.14 
Putnam Creek  0.00 0.74 18.47 1.10 -68.02 68.02 -11.42 11.42 
Lake George  - - - - - - - - 
Poultney River  -0.38 0.67 14.73 1.12 -80.03 80.03 -10.50 10.50 
Mettawee River  -1.40 0.01 17.30 1.30 -99.51 99.51 -13.22 13.22 
Otter Creek (789 km2) -3.58 0.33 27.60 1.06 -95.13 95.13 -24.86 24.86 
Otter Creek (1573 km2) -2.14 0.36 37.96 0.81 -71.76 71.76 -33.73 33.73 
New Haven River  0.40 0.81 13.93 1.04 -60.47 60.47 -8.07 8.07 
Little Otter Creek  0.10 0.30 4.64 1.21 -55.43 70.46 -2.12 2.70 
Laplatte River  0.01 0.67 2.35 1.51 -83.05 83.05 -1.29 1.29 
Winooski River  -1.17 0.49 35.10 1.03 -82.30 82.30 -27.95 27.95 
Dog River  -0.63 0.53 7.50 1.27 -90.73 90.73 -5.38 5.38 
Mad River -0.13 0.73 14.75 1.21 -82.81 82.81 -10.08 10.08 
Little River  - - - - - - - - 
Winooski River  -0.69 0.70 96.02 1.19 -87.43 87.43 -70.63 70.63 
Lamoille River(770 km2) -1.47 0.71 16.79 1.20 -95.50 95.50 -13.34 13.34 
Lamoille River (1758 km2) -1.49 0.44 36.01 1.23 -96.51 96.51 -28.16 28.16 
Missisquoi River(326 km2) -0.43 0.55 17.31 1.32 -87.02 87.02 -11.38 11.38 
Missisquoi River (1152 km2) -0.22 0.73 57.13 1.02 -75.15 75.15 -42.16 42.16 






























































































































































































































































































































 Statistical Criteria 
 Nash R2 RMSE RMSE/qbar %Dv APB Bias MAE 
 C0 RADAR 
Great Chazy River  0.14 0.77 19.55 0.72 15.40 46.32 4.19 12.60 
Saranac River  -40.39 0.44 17.59 5.37 364.12 370.95 11.93 12.15 
Ausable  - - - - - - - - 
Putnam Creek  -3.00 0.22 18.73 1.09 -96.04 96.04 -16.50 16.50 
Lake George  -2.75 0.17 22.15 1.08 -94.32 94.32 -19.32 19.32 
Poultney River  -2.99 0.03 35.25 0.96 -81.82 85.83 -30.09 31.57 
Mettawee River  -10.26 0.00 56.48 1.03 -98.04 98.04 -53.90 53.90 
Otter Creek (789 km2) -1.65 0.08 48.01 0.99 -78.58 82.51 -38.02 39.92 
Otter Creek (1573 km2) -7.50 0.01 50.75 0.79 -46.28 68.68 -29.60 43.92 
New Haven River  -7.83 0.16 13.40 3.70 229.84 242.28 8.33 8.78 
Little Otter Creek  0.12 0.56 3.51 0.98 32.60 63.53 1.17 2.27 
Laplatte River  -2.78 0.57 49.18 1.03 -91.86 91.86 -43.84 43.84 
Winooski River  -48.23 0.36 40.90 4.64 279.08 284.21 24.61 25.06 
Dog River  -0.35 0.18 24.03 1.13 -70.26 71.82 -14.91 15.23 
Mad River - - - - - - - - 
Little River  - - - - - - - - 
Winooski River  -18.80 0.47 97.90 2.80 161.70 170.47 56.45 59.51 
Lamoille River(770 km2) -0.56 0.57 65.87 0.84 -69.22 71.18 -54.02 55.55 
Lamoille River (1758 km2) -13.01 0.34 71.48 3.57 206.30 221.70 41.35 44.44 
Missisquoi River(326 km2) -1.41 0.40 58.46 1.01 -83.80 84.82 -48.73 49.32 
Missisquoi River (1152 km2) -0.83 0.08 82.59 0.93 -54.63 76.15 -48.39 67.45 
Missisquoi River (2249 km2)  -191.66 0.55 110.77 8.00 493.51 493.51 68.30 68.30 
 C2 RADAR 
Great Chazy River  0.65 0.79 12.44 0.46 -7.25 32.52 -1.97 8.85 
Saranac River  -19.27 0.45 12.31 3.76 240.64 248.16 7.88 8.13 
Ausable  - - - - - - - - 
Putnam Creek  -2.86 0.47 18.39 1.07 -94.63 94.63 -16.26 16.26 
Lake George  -2.30 0.40 20.78 1.02 -89.46 89.46 -18.32 18.32 
Poultney River  -1.71 0.22 29.04 0.79 -63.41 71.85 -23.32 26.43 
Mettawee River  -9.55 0.09 54.67 0.99 -95.02 95.02 -52.24 52.24 
Otter Creek (789 km2) -1.10 0.15 42.76 0.88 -49.62 73.92 -24.01 35.77 
Otter Creek (1573 km2) -15.93 0.00 71.63 1.12 -4.40 84.35 -2.82 53.94 
New Haven River  -16.76 0.15 19.01 5.24 303.77 316.02 11.01 11.45 
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Little Otter Creek  -0.28 0.65 4.23 1.18 41.74 64.03 1.49 2.29 
Laplatte River  -2.78 0.52 49.17 1.03 -92.03 92.03 -43.92 43.92 
Winooski River  -142.07 0.26 69.73 7.91 438.82 442.02 38.69 38.98 
Dog River  -0.29 0.12 23.51 1.11 -58.07 70.89 -12.32 15.04 
Mad River - - - - - - - - 
Little River  - - - - - - - - 
Winooski River  -41.66 0.48 143.70 4.12 221.62 229.79 77.37 80.22 
Lamoille River(770 km2) -0.41 0.46 62.67 0.80 -63.02 66.49 -49.18 51.89 
Lamoille River (1758 km2) -15.40 0.31 77.34 3.86 217.05 232.30 43.51 46.57 
Missisquoi River(326 km2) -1.42 0.44 58.53 1.01 -84.22 84.94 -48.97 49.39 
Missisquoi River (1152 km2) -0.65 0.15 78.29 0.88 -58.00 74.29 -51.37 65.80 
Missisquoi River (2249 km2)  -146.32 0.60 96.86 7.00 446.93 446.93 61.85 61.85 
 C3 RADAR 
Great Chazy River  0.43 0.79 15.87 0.58 3.49 37.69 0.95 10.25 
Saranac River  -20.43 0.68 12.66 3.86 247.27 254.88 8.10 8.35 
Ausable  - - - - - - - - 
Putnam Creek  -2.64 0.52 17.87 1.04 -92.32 92.32 -15.86 15.86 
Lake George  -2.25 0.49 20.63 1.01 -89.02 89.02 -18.23 18.23 
Poultney River  -1.70 0.25 29.02 0.79 -65.88 73.53 -24.23 27.05 
Mettawee River  -9.49 0.06 54.52 0.99 -94.60 94.60 -52.01 52.01 
Otter Creek (789 km2) -1.07 0.09 42.42 0.88 -57.38 72.43 -27.77 35.05 
Otter Creek (1573 km2) -10.87 0.00 59.97 0.94 -13.83 75.80 -8.84 48.48 
New Haven River  -16.11 0.22 18.65 5.15 296.10 307.98 10.73 11.16 
Little Otter Creek  -1.22 0.69 5.56 1.56 55.48 71.56 1.98 2.56 
Laplatte River  -2.71 0.47 48.72 1.02 -91.33 91.33 -43.59 43.59 
Winooski River  -103.34 0.36 59.55 6.75 381.31 384.24 33.62 33.88 
Dog River  -0.30 0.13 23.53 1.11 -61.48 68.95 -13.04 14.63 
Mad River - - - - - - - - 
Little River  - - - - - - - - 
Winooski River  -42.61 0.47 145.29 4.16 213.53 222.78 74.55 77.78 
Lamoille River(770 km2) -0.41 0.48 62.72 0.80 -63.81 65.41 -49.79 51.05 
Lamoille River (1758 km2) -17.53 0.23 82.20 4.10 218.28 233.91 43.76 46.89 
Missisquoi River(326 km2) -1.34 0.41 57.55 0.99 -82.91 83.53 -48.21 48.57 
Missisquoi River (1152 km2) -0.43 0.27 72.95 0.82 -56.32 69.34 -49.88 61.42 






 Apr 14 to May 5/04 Mar 23 to Apr 30/04 May 31 to Jun 10/04 July 1 to Aug 8/04 Sept 8 to Sept 17/04 Nov 20 to Dec 11/04 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Great Chazy River    X - - - X    X  X    X  
Saranac River    X - - - X   X   X   - - - 
Ausable  X   X   X   X   X   X   
Putnam Creek  X     X X    X   X    X 
Lake George  - - - - - - - - - - - - - - - - - - 
Poultney River   X    X  X    X - - -   X 
Mettawee River  X     X  X   X   X    X 
Otter Creek (789 km2) X     X  X   X   X    X 
Otter Creek (1573 km2)   X   X  X    X  X    X 
New Haven River  X   X    X    X X   X   
Little Otter Creek    X  X    X   X X    X  
Laplatte River  X    X    X   X X    X  
Winooski River   X    X   X   X X     X 
Dog River   X    X   X   X X    X  
Mad River X     X   X   X X    X  
Little River  - - - - - - - - - - - - - - - - - - 
Winooski River    X   X   X   X X    X  
Lamoille River(770 km2)   X   X  X   X  X     X 
Lamoille River (1758 km2) X   - - -  X   X  X     X 
Missisquoi River(326 km2) X     X  X   X  X   X   
Missisquoi River (1152 km2) X   - - -  X    X X   X   






 Mar 29 to May 5/05 Jun 9 to Jun 23/05 Oct 7 to Nov 30/05 SUM 
 C0 C2 C3 C0 C2 C3 C0 C2 C3 C0 C2 C3 
Great Chazy River   X  X    X  2 4 1 
Saranac River  X   X    X  4 1 1 
Ausable  X   X   - - - 7 0 1 
Putnam Creek    X X     X 4 1 4 
Lake George  - - - - - -   X 0 0 1 
Poultney River    X  X   X  0 4 4 
Mettawee River    X   X   X 2 2 5 
Otter Creek (789 km2)   X  X    X 2 3 4 
Otter Creek (1573 km2)   X X   X   3 1 5 
New Haven River  X   X   X   6 1 2 
Little Otter Creek   X    X X   1 3 4 
Laplatte River   X  X     X 2 3 3 
Winooski River   X   X  X   1 3 4 
Dog River    X  X   X  0 4 4 
Mad River X   X   - - - 3 1 3 
Little River  - - - - - - - - - 0 0 0 
Winooski River  X   X   X   3 1 4 
Lamoille River(770 km2) X   X    X  2 3 3 
Lamoille River (1758 km2)  X  X   X   3 3 1 
Missisquoi River(326 km2) X   X     X 4 2 3 
Missisquoi River (1152 km2)  X  X     X 3 2 3 
Missisquoi River (2249 km2)   X  X    X  1 3 2 
          53 45 62 
 
